
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 



at |http : //books . google . com/ 



) UNIVERSITY LIBRARIES STANFORD UNIVERSITY 



Y LIBRARIES STANFORD UNIVERSITY LIBRARIES 



STANFORD UNIVERSITY LIBRARIES • STANFORD 



«<^s STANFi 



I FORD 



'?SrTY Lj 



UNIVE 



libr; 




.fordUNIVEI 



RS'Tv LIBRAR 



UNIVERSITY L 



LIBRARIES 



STANFORD 



•■'^s STANFi 



-0RD(JIM(VERSITY LIBRARIES STANFORD (JNIVER 



LIBRARIES 



JPORD UNIVERSITY LiBRAR 



"ORD UNIVERSITY LIBRARIES STANFORD UNIVERSIT 



RSITY UBRARIES STANFORD UNIVERSITY UBRARIE: 
RIES STANFORD UNIVERSITY LIBRARIES STANFORI 



LIBRARIES 



STANFORD 



UNIVERSITY (_ 



ORD UNIVE 



RSITY 



LIBR' 




I^fordUNIV 



■RSITY LIBRj 



UNIVERSITY 



Y LIBRARIES 



(BRARIES 



■•^s . STAN 



STANFORD UNIVERSITY UBRARIES . STANFORD (J |S| |V| 



JNIVERSITY LIBRARIES • STAMP 



iversityLIBR; 



UAj/^^pisr. 



ldkliBNou287 



o- •„ f A, Economic Geology, 76 
^^^ \ B, Descriptiye QeoKgy, 94 



DEPARTMENT OF THE INTERIOR 

UNITED STATKS GEOLOGICAL SURVEY 

CHARLK8 I). WALCOIT. Director 



THE 



JUNEAU GOLD BELT, ALASKA 



BY 



ARTHUR C. SPENCER 



AND 



A RECONNAISSANCE OF ADMIRALTY 
ISLAND, ALASKA 



BY 



CHARLES WILL WRIGHT 




I 



WASHINGTON 

GOVERNMENT PRINTIN(i OFFICE 
1 J> G 



CONTENTS. 



The Juneau Gold Belt, Alaska, by Arthur C. Spencer. 

Paget 

Introduction 1 

Foreword 1 

Literature 1 

Historical sketch 2 

Production 4 

Geography 4 

General description 4 

Top^)graphy of the Juneau belt 5 

Topographic map 5 

Mountains 1 5 

Inside passages and fiords 6 

Drainage 6 

Glaciers 6 

Juneau map 7 

Climate of southeastern Alaska 7 

Timber and vegetation 9 

Qeneral geology 9 

Geologic features of southeastern Alaska 9 

General statement *. 9 

Bedded rocks 9 

Structure 11 

Intrusive rocks 11 

Qeology of the Juneau belt 11 

General statement 11 

Map of the Juneau gold belt 11 

Map of the vicinity of Juneau 12 

Geologic structure 13 

The rocks and their occurrence 13 

Coast Range intrusives 13 

Description 13 

Occurrence 14 

Effect of the diorites on the inclosing rocks 15 

Aplites associated with the diorites 15 

Mineral deposits in the diorites 15 

Age and correlation 15 

Schist band 16 

Description 16 

Occurrence 16 

Mineralization in the schists 16 



IV ooirrENTS. 

General geology — Continued. Page. 

Gtjology of the Juneau belt — Continued. 

The rocks and their occurrence — Continued. 

Slate-greenstone band 16 

Description 16 

Oc<;urrence 17 

Black slates 17 

Mineralization in the black slates 17 

Greenstones 18 

Greenstone schists 18 

Gabbros 18 

Basic dikes 19 

Geologic history 19 

£kx>nomic geology 21 

Distribution of metallic mineralization in southeastern Alaska 21 

Introduction 21 

Zones of mineralization 21 

Ore deposits of Juneau gold belt 22 

Introduction 22 

General statement 22 

Classification of deposits 22 

Veins 23 

Impregnated rock masses 24 

Mixed deposits 24 

Relation of veins to geologic structure 24 

General statement 24 

R^um^ of structure 25 

Distribution of mineralization 25 

Main lode system 26 

Fractures 27 

General statement 27 

Conjugate relations 28 

Origin 28 

Date of fracturing 28 

Origin of the veins 28 

Aqueous origin assured 28 

Nature of the solutions 29 

Depth of formation 29 

Solutions probably heated 29 

Magmatic origin probable 30 

Hypothesis of meteoric waters 30 

Origin of rock impregnations 31 

R^sum^ of discussion 31 

Permanence of the deposits in depth 32 

Ores 33 

General character 33 

Gangue minerals 33 

Quartz 33 

Rutile 33 

Calcitc 34 

Dolomite 34 

Siderite 34 

Feldspar 34 

Mica 34 



CONTENTS. V 

oonomic geology — Continued. Page. 
Ore deposits of Juneau gold belt — Continued. 
Ores — Continued. 

Grangue minerals — Continued. 

Mariposite 34 

Hornblende 35 

Epidote 35 

2>)i8ite 35 

Chlorite 35 

Tourmaline 35 

Graphite 35 

Metallic minerals 35 

Gold 35 

Electrum 35 

Pyrite 35 

Pyrrhot i te 36 

Chalcopyrite 36 

Galena 36 

Sphalerite 36 

Arsenopyrite 36 

Stibnite .' 36 

Tetrahedrite 36 

Molybdenite 36 

Pyrargyrite 37 

Arsenic 37 

Realgar and orpiment 37 

Magnetite 37 

Concentrates .* 37 

Quantity 37 

Character 37 

Gold and silver contents 37 

Tenor of the ores 38 

Descriptions by localities 38 

Windham Bay 38 

Topography : 38 

Geology 38 

Ore deposits 39 

Lode mining 40 

Placer mining 42 

IIolkhamBay 43 

Topography 43 

Geology 43 

Ore deposits 44 

Sumdum mine 44 

Portland group 45 

Oceanic Mining Company 45 

Holkham Bay group 45 

Powers Creek 45 

Port Snettisham 46 

Topography 46 

Geology : 46 

Ore deposits 47 

Friday mine 47 

Crystal mine 47 



VI CONTENTS. 

Economic geology — Continued. Page. 
Ore deposits of Juneau gold belt — Continued. 
Descriptions by localities — Continued. 

Grindstone and Rhine creeks 48 

Sheep Creek 48 

Topography 48 

Geology 49 

Occurrence of the ores 50 

Development of the mines 50 

Production 51 

Silver Queen group 51 

Position 51 

Development 51 

Geology 52 

General features of the veins 52 

Silver Queen vein 53 

Glacier and Copper Streak veins 53 

Anderson claims 55 

Reagan property 55 

Gravel deposits in the basin 56 

Gold Creek .* 56 

Topography 56 

Geology 57 

History of mining operations 57 

Production 59 

Bed-rock mines of Gold Creek 60 

General statement 60 

Slate country t 60 

Diorite dikes 60 

Diabase dikes 61 

Greenstones of the foot wall 61 

Limits of the ore zone 61 

Nature of the ores 61 

Occurrence of the veins 62 

Metasomatic alteration 62 

Hallam group of claims 63 

Position 63 

Development 64 

Geology 64 

Occurrence of quartz veins T. 65 

Ebner mine 66 

Position and area 66 

Development 66 

Geology 66 

Occurrence of the ore 69 

Alaska — Juneau mine 69 

Position and area 69 

Development 70 

Geology ^ 70 

Extent of ore-bearing ground 72 

Occurrence of the ores 72 

Groundhog group 73 

Position and area 73 

Development 73 



CONTENTS. Vn 

Boononiic geology—Continued. P«g«- 
Ore deposits of Juneau gold belt — Continued. 
Descriptions by localities — Continued. 
Giold Creek — Continued. 

Bed-rock mines of Gold Creek — Continued. 
Groundhog group — Continued. 

Geology 74 

Occurrence of the ore 74 

Alaska — Perseverance property 74 

Position and area 74 

Development 74 

Geology 75 

Occurrence of the ore 76 

Prospects near Juneau 76 

Gold Creek placers 77 

General statement 77 

Hill and gulch placers 78 

Creek placers 78 

Origin of the basins 78 

Gold contents of the placers 79 

Lurvey amphitheater 79 

Lurvey placer 80 

Nowell placer 80 

Location and development 80 

Value of the ground 81 

Origin of the deposit 81 

Little Basin placer 82 

Middle flat 82 

Description 82 

Origin and probable value of the deposit 82 

Last Chance placer 83 

Description 83 

Development 83 

Origin of the deposit 84 

Moraine deposits 85 

Gold Creek delta 85 

Douglas Island 86 

Topography 86 

Geology '. 86 

General statement 86 

Greenstones 87 

Slates or phyllites 88 

Diorite porphyry 88 

Albite-diorite 88 

Mineral lodes 89 

Veins 90 

Impregnated masses of rock 90 

Mixed deposits 91 

Occurrence of mixed deposits 92 

Treadwell group of mines 93 

General data 93 

Previous descriptions 93 

Development 94 

Production of Treadwell group 94 

General features of geology 95 



VIII CONTENTS. 

Economic geology — Cbntinued. . I**K®- 
Ore deposits of Juneau gold belt — Continued. 
Descriptions by localities — Continued. 
Douglas Island — Continued. 

Treadwell group of mines — Continued. 

Greenstone 97 

Black slate 99 

Albite-diorite 99 

Basalt dikes 105 

Gtencral description of the ores 105 

Shape of the ore bodies 105 

Veining in the ore bodies 107 

Gangue minerals / 109 

Metallic minerals 109 

Occurrence of gold 109 

Metasomatic alteration Ill 

R6le of the basalt dikes 114 

Origin of the fractures 114 

Nature and source of the depositing waters 115 

Persistence in depth 115 

Salmon Creek 116 

Topography 116 

Geology 1 16 

Abandoned placers 116 

Extension of the main lode system 1 16 

Wagner prospect 117 

Lemon Creek 1 17 

Topography 117 

Gtoology 118 

Occurrence of veins 118 

Placers 119 

Nugget Creek 120 

Mendenhall River to Bemers Bay 121 

Topography 121 

Geology :.. 121 

McGinnis Creek 123 

Position and geology 123 

Mansfield Gold Mining Company %. . 123 

Placer deposits 123 

Quartz veins 124 

Montana Creek 124 

Topography 124 

Geology 124 

Placers 124 

Quartz veins 124 

Peterson Creek 125 

Topography 125 

Geology 125 

Peterson group of claims 126 

WindfaU Creek ^ 126 

Topography 126 

Geology 127 

Placer operations 127 

Quartz veins 128 



CONTENTS. IX 

sonomic geology — Continued. Tne^ 
Ore deposits of Juneau gold belt — Continued. 
Descriptions by localities — Continued. 

Mendenhall River to Bemers Bay — Continued. 

Eagle River 129 

Topography 129 

Geology 129 

Quartz veins 130 

Yankee Basin 131 

Yankee Cove 132 

Position and geology 132 

Quartz veins 132 

Kowee Creek 133 

Topography 133 

Geology 133 

Veins 134 

Bemers Bay district 134 

General description 134 

Development of the mines 135 

Production 136 

Geology 136 

Occurrence of veins 137 

A Reconnaissance of Aomiraltt Island, by Chables W. Wright. . 

itroduction 138 

eography 138 

Bneral geology 139 

Greologic map 139 

Stratified rocks 139 

Unconformities 139 

Structure 140 

Metamorphosed rocks 140 

Slates and greenstones 141 

Slate 141 

Greenstone 141 

Limestones and schists 142 

Limestone 142 

Quartzites 142 

Schists 142 

Phy 11 i te 1 42 

Age 143 

Conglomerates, graywackea, and slates 143 

Conglomerates 143 

Graywacke 144 

Slate :... 144 

Dike rocks 144 

Age 144 

Nonmetamorphosed rocks 144 

Coal-bearing strata 144 

Conglomerates 145 

Sandstones 145 

Shales 145 

Coal 145 

Age 145 

Surface lava flows \4S 



X CONTENTS. 

General geology — Continued. Page. 

Intrusive rocks 146 

Summary 146 

Economic geology 147 

Gold 147 

Description of localities 147 

Funter Bay 1 47 

Topography and geology 147 

Funter Bay Mining Company 149 

Keystone Gold Mining Company • 149 

Portage group 150 

Young Bay 150 

Seymour Canal 150 

Gambier Bay 151 

Fishery Point , 151 

Coal : 151 

Description of localities 152 

Murder Cove 152 

Eootznahoo Inlet 153 

Topography 153 

Mitchell Bay 154 

Eanalkoo Bay 154 

Favorite Bay 154 

Summary 154 

Marble 154 

Index .^ 155 



ILLUSTRATIONS. 



Page. 

^TE I. Gastineau Channel and city of Juneau 6 

II. Key map showing areas included by topographic and geologic map8 6 

in. ^, Coast Range Mountains near Juneau ; 5, Valley of Eagle River 6 

rV. Geologic map of the vicinity of Juneau, with cross section 12 

V. Sheep Creek basin 48 

VI. Map of Silver Queen and Glacier mines, Sheep Creek 52 

Vn. Stereogram showing approximate relations of Silver Queen, Glacier, and 

Copper Streak veins 54 

Vni. Geologic sketch map. Gold Creek to Mount Juneau 56 

IX. Geologic sketch map, upper part of Gold Creek 66 

X. Cascade above Last Chance basin, Gold Creek 66 

XL A J By Stringer lead in brown diorite, Ebner mine, Gold Creek 68 

XII. Alaska-Juneau mine and mill, Gold Creek 70 

XUI. Ay By Stringer lead, Alaska-Juneau mine, Gold Creek 72 

XrV. Ay Upper valley of Gold Creek; By Lower end of rock slide of 1901, Last 

Chance basin, Gk)ld Creek 80 

XV. Sketch map of Gold Creek 80 

XVI. Upper end of Silver Bow basin, Gold Creek 80 

XVII. Sketches illustrating four stages in the growth of the Nowell placer. Gold 

Creek..... 80 

XVIII. Ay Last Chance basin, Gold Creek, looking downstream; By La«t 

Chance basin, Gold Creek, looking upstream across hydraulic pit 82 

' XIX. Rock slide of 1901, Last Cliance basin. Gold Creek 84 

XX. Sketch map showing geology in the vicinity of the Treadwcll .group of 

mines 88 

XXI. Map of mine workings, Treadwell group 92 

XXII. Ay Landward side of Douglas Island, showing foothills and mines of the 
Treadwell group; By View of Gastineau Channel looking northward 

across open pit of the Treadwell mine 92 

XXIII. View of open pit, Treadwell mine, showing attitude of ore body 92 

XXrV. Plan sections and cross sections of ore bodies in mines of Treadwell group . 94 
XXV. Fragment of ore from Ready Bullion mine, showing double system of 

vein filhng 94 

XXVI. Photomicrographs of albite-diorite, Treadwell mine 96 

XXVII. Thin sections of Treadwell ore 100 

LXVIII. Photomicrograplis of Treadwell ores 102 

XXIX. Photomicrographs of Treadwell ores 106 

XXX. Photomicrographs of Treadwell ores 110 

XXXI. Photomicrographs of Treadwell ores 112 

XXXII. Bemers Bay district, general view across the he^ of Sherman Creek . . . 134 

[XXIII. Geologic sketch map of Admiralty Island - 138 

CXXIV. Map of Kootznahoo Inlet, Admiralty Island 150 

2a 



Xn ILLUSTRATIONS. 

Page. 
Plate XXXV. A, Coal prospect on east side of Diamond Island, Mitchell Bay; B, 

Coal prospect on south side of Mitchell Bay 150 

XXXVI. Topographic map of the Juneau gold belt, from Port Holkham to 

head of Lynn Canal In pocket. 

XXXVII. Geologic map of the Juneau gold belt, from Port Holkham to head 

of Lynn Canal In pocket. 

Fig. 1. Sketch map showing distribution of mines and best-developed prospects in 

the Juneau gold belt 26 

2. Key map of Juneau belt, showing position of local sketch maps 39 

3. Sketch map of Windham Bay and vicinity 40 

4. Sketch map of Holkham Bay and vicinity 43 

5. Sketch map of Port Snettisham and vicinity , 46 

6. Sketch map of Sheep Creek 49 

7. Map of Silver Queen group of claims 51 

8. Profile section from mouth of Sheep Creek to Glacier mine and Sheep Moun- 

tain 52 

9. Cross section of Silver Queen and Glacier mines 53 

10. Elevation of workings, Silver Queen and Glacier mines 54 

11. Detailed cross section of Copper Streak vein, Glacier mine 55 

12. Plan of veins. Glacier Mine, showing divergence 55 

13. Profile section through Hallam claims 64 

14. Profile section through Ebner workings 67 

15. Diagram showing termination of intrusive dikes in Ebner workings 67 

16. Diagram showing termination of intrusive dikes in Ebner workings 68 

17. Profile section through Alaska-Juneau mine 71 

18. Crumpling and slaty cleavage. Gold Creek 75 

19. Folding in the black slates. Perseverance group. Gold Creek 75 

20. Sketched profiles of Gold Creek and Icy Gulch 81 

21. Sketch map of Last Chance placer. Gold Creek 83 

22. Cross section through rock slide, Last Chance placer 84 

23. Longitudmal section through dam and gravel bed. Last Chance placer 85 

24. Cross section of Douglas Island 87 

25. Cross section through Alaska-Treadwell mine and northern side of Douglas 

Island 95 

26. Section of narrow ore dike of albite-diorite, Seven Hundred Foot mine 98 

27. Mineralized diorite intrusive into greenstone of hanging wall in Tread well 

mine 99 

28. Ideal sketch of faulted dike : 104 

29. Dike of albite-diorite in open cut of Ready Bullion mine 108 

30. Longitudinal section. Lemon Creek placer 119 

31. Cross section. Lemon Creek placer. 1 19 

32. Sketch map, Salmon Creek to Windfall Lake 120 

33. Geologic cross section from Yankee Cove to the Coast Range 122 

34. Sketch map of gravel deposit along Windfall Creek 127 

35. Diagram showing method of estimating thickness of Windfall gravel bed. . 128 

36. Sketch map, Windfall Lake to Bemers Bay 131 

37. Skct<;h map, Bemers Bay and vicinity 135 

38. Map showing location of mines and prospects at Funter Bay 148 

39. Map showing location of Mammoth group, Young Bay 150 

40. Section of coal bed at Murder Cove 152 

41. Plan of mine workings at Murder Cove 153 



THE JUNEAU GOLD BELT, ALASKA. 



By Arthur C. Spencer. 



INTRODUCTION. 
' FOREWORI). 

Systematic investigation of the mineral resources of Alaska by the United States Geolog- 
ical Survey began in 1898. Much of the region being practically unknown, explorations and 
general reconnaissances had first to be made, and it was not until 1902 that the demand for 
general information concerning different portions of the Territory was sufficiently satisfied 
to permit making plans for detailed investigations similar to those in progress in the States. 
In the summer of 1902 Mr. W. J. Peters was detailed to make a topographic map of the 
vicinity of Juneau, and in 1903 Mr. Arthur C. Spencer, assisted by Mr. Charles W. Wright, 
took up the study of the geologic formations and the ore deposits of the region. In addition 
to the investigation of the area covered by the detailed map, a geologic reconnaissance was 
made of the accessible portions of the mainland from Port Houghton northward to the head 
of Chilkat River, and all the important mining camps of the belt were visited. Unpublished 
to{k)graphic maps prepared by the Canadian Boundary Commission were available and 
facilitated the plotting of the general distribution of the rocks throughout the belt traversed. 
TTie present report upon the work of this field season is accompanied by topographic and 
geologic maps of the vicinity of Juneau, and of a mainland strip extending approximately 
200 miles along the coast. A topographic map of Admiralty Island has been compiled by 
Mr. Wright, and studies pursued by him during the summer of 1904 form the basis of the 
geologic map of this large island. 

A description of the Porcupine placer district by Mr. Wright has been issued by the 
Survey «, and preliminary papers upon the general region and upon the Treadwell mines 
have been published by the writer. 

Acknowledgment is due the mining fraternity of the region for many courtesies, and the 
writer is especially indebted to the management of the Treadwell mines for facilities extended 
during the examination of these properties, and to Mr. William Ebuer, of Juneau, for 
cooperation and historical data. 

LITERATITKE. 

A general r^um^ of the scientific writings which touch more or less specifically upon the 
geology of southeastern Alaska will be found in the report upon the Ketchikan mining dis- 
trict by Mr. Alfred H. Brooks. Among these the following have been consulted in preparing 
this report: 

Dawson, G. M. Report on an exploration In the Yukon district and adjacent portions of British 
Columbia. Geol. Nat. Hist. Survey Canada, vol. 3, pt. 1, 1S87-88, pp. 1-277 B. 

Dawson, G. M. Geological record of the Rocky Mountain region in Canada. Bull. Geol. Soc. Am., 
vol. 12. 1901, pp. 57-92. 



a Wright, C. W., The Porcupine placer dlatrict, Alaska: Bull. U. S. Geol. Survey No. 236, 1904. 
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Becker, G. F. Gold fields of southern Alaska. Eighteenth Ann. Rept. U. S. Geol. Survey, pt. 3, 

1898, pp. 1-86. 
Brooks. -A. TI. The Ketchikan mining district, Alaska. Prof. Paper U. S. Geol. Survey No. 1, 1902. 
Garside, G. W. Trans. Am. Inst. Min. Eng., vol. 20, 1893. 
Gilbert, G. K. Glaciers of Alaska. Harriman Alaska Expedition, vol. 3, 1904. 
Emerson, B. K. Notes on the stratigraphy and igneous rocks. Harriman Alaska Expedition, vol. 4, 

1904. pp. 11-66. 
Palache, C. Notes on the minerals collected. Harriman Alaska Exi>edition, vol. 4. 1904, pp. 92-96. 
Spencer, A, C. The Juneau gold belt, Alaska. Bull. U. 8. Geol. Survey No. 225. 1903, pp. 28-42, 
Spencer, A. C. The Treadwell ore deposits. Trans. Am. Inst. Min. Eng., October, 1904, p. 32; Bull. 

U. S. Geol. Survey No. 259, pp. 6^-87. 
Spencer. A. C. Pacific mountain system in British Columbia and Alaska. Bull. Geol. Soc. Am., vol. 

14, pp. 117-132. 
Wright, C. W. The Porcupine placer district, Alaska. Bull. U. 8. Geol. Survey No. 236, 1904. 

HISTORICAL SKETCH.* 

Prior to tho possession of Alaska by the United States in 1867 there had been no gold min- 
ing in the Territory. Some old Russian records show th^t small amounts of the metal had 
been oliserved in various localities, though it was not believed to be of commercial impor- 
tance. In these early years the greater part of the abrupt mountainous belt of southeastern 
Alaska was known only to the native Indians and a few fur traders. 

The auriferous gravels at tho head of Stikine River were probably the first gold discoveries 
in this general region. They were found in the early part of the sixties. During that decade 
many miners went to the newly discovered Cassiar gold district, on the Canadian side of the 
international boundary. In 1869 Mix Sylva and other disappointed Cassiar miners traveled 
northward from Fort Wrangell and made plac€>r discoveries at Windham Bay and on Powers 
Creek at Sumdum Bay b. It is reported that $40,000 was extracted from these placers in 
1870-7 1 . This represents the first gold production from Alaska. 

At Sitka, the capital of the Territory of Alaska, situated on the west coast of Baranof 
Island, mining activity began in 1877, when the Lucky Chance and Stewart properties were 
located. On the latter property a lO^tamp mill was built in 1879, but this was long since 
abandoned. 

In the spring of 1880 N. A. Fuller, of Sitka, on the strength of a favorable report by John 
Muir, c relating to the mainland of southeastern Alaska, sent Joe Juneau and Richard Harris 
to investigate the coastal belt between Windham Bay and Sullivan Island. These two 
prospectors, with three Indians as guides and packers, arrived at Windham in May. Tliough 
they located and recorded several quartz veins, they were not encouraged by their discov- 
eries here and continued prospecting along the coast to Gold Creek, where they arrived the 
middle of August. Here they found not only rich gravels, but near the mouth of the creek, 
specimens of quartz float containing free gold. Following up the stream and crossing the 
ridge at the head of Snowslide Gulch to Silver Bow basin, they discovered auriferous quartz 
in place. From these ledges, at present the property of tho Alaska-Juncau Company, they 
carried away nearly 1,000 pounds of ore and, after staking both placer and quartz claims, 
returned with it to Sitka early in November. This strike caused great excitement, and 
November 26 a party of thirty started for Gold Creek, where they arrived December 6. 
Numerous locations were made that winter and, though the hills were deeply covered with 
snow, tlie small colony continued to grow and founded the present town of Juneau. 

The spring and summer montlis of 1881 showed much activity in this new gold field and 
the entire region was prospected. Among the numerous locations made were the Treadwell 
group of claims and most of the Gold Creek mines now under development. In the autumn 
of 1881 the population of the village numbered over 100. It was first called Rockwell and 
later Harrisburg, but at a miner's meeting held Deceml)er 14, 1881, it was vot<^d to rename 
the town in honor of the elder of the two discoverers of the district. Tlie record of this meet- 



oBy C. W. Wright. For notes on the ejirly history of mining in the Juneau district, see Rept. Director 
of the Mint, on Production of Precious Metals for calendar year 1882, Washington, 1883; also Population 
and resources of Alaska, Eleventh Census, 1890, pp. 47-«, 230-235. 

6 Statement of Eugene Owens, mine owner and operator at Sumdum. Alaska. 

e San Francisco Evening Bulletin, January 10, 1880. 
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ing shows that 72 men were present. Later the "Harris mining district/' was so named after 
Juneau's partner, Richard Harris, at that time recorder of the district. The foregoing data 
were secured in part from Mr. Harris and in part from the early records in the recorder's office 
at Juneau. 

The first work, both on the present Treadwell and Ready Bullion properties and on the 
mainland near Juneau, was that of placer mining. Evidence of the old placer workings may 
be seen in most of the gulches and on many of the hillsides in the Gold Creek drainage. At 
that time it was only natural for the prospectors to seek the quickest returns with the least 
initial expense and labor. Many of these miners made several dollars a day with shovel and 
sluice box, working on the gravel deposits in Gold Greek and tributary streams. 

Juneau was in 1883 the mining center of Alaska. On Douglas Island the Treadwell claim, 
owned by San Francisco capitalists, was the only one thoroughly developed. Four tunnels 
had been run into the ledge and a large body of low-grade ore exposed. A 5-stanip mill, 
erected in 1882, was in operation, and several bullion shipments were made during the year. 
This was the first quartz mining undertaken in the district, except some small developments 
on the ledges of Quartz Creek in the Silver Bow district. 

In regard to the discovery and original ownership of the Paris lode, or the property of the 
Treadwell Mining Company, several different stories are current. The only early official 
record** which we have found concerning the property is the following: "September 13, 1881. 
Transfer of Paris lode from Pierre Joseph Erussard (or 'French Pete'), original locator, to 
John Treadwell, in consideration of the sum of five dollars ($5.00)." No other conditions 
were sLipulated. The development of hard-rock mining on the Treadwell property was 
greatly hindered by placer miners, who claimed the surface rights and by forcible means not 
only held the ground, but washed gold from the decomposed outcrops to the value of several 
thousand dollars. 

During the succeeding years, until 1885, most of the properties now regarded as of value 
were located, and from 1885 to 1895 the greater part of the ground was patented and vari- 
ous mining companies formed. As the ore from most of the quartz mines was low in value, 
it required careful and economic treatment not only to win the free gold, but to save the 
sulphides or concentrates. Among the first mills constructed for this purpose were two on 
Douglas Island, the Nowell mill of 80 stamps and that of the Bear's Nest Company of 80 
stamps, neither of which was ever operated. 

On the Treadwell and adjacent properties, after sufficient ore had been developed to war- 
rant the expenditure, large stamp mills were constructed. The first of these, erected in 1887 
at the Treadwell mine, contained 120 stamps, and the following year 120 more stamps were 
added. Between 1893 and 1896 three mills — at the Mexican, Seven Hundred Foot, and 
Ready Bullion mines — and the new 300-stamp mill at the Treadwell mine, were built. At 
present 780 stamps are in operation, the Seven Hundred Foot mill, of 100 stamps, having been 
closed for several years. 

On the mainland there are several mills of from 10 to 30 stamps on Gold and Sheep creeks. 
At the various mining camps from Windham to Bemcrs Bay are mills of from 10 to 30 
stamps, which will be described under the general descriptions of the mining localities (pp. 
38 et seq.). 

The extensive low-grade gravel deposits of Silver Bow basin were opened in 1891 by the 
Silver Bow Basin Mining Company. The same year this property was transferred to the 
Nowell Gold Mining Company, and from 1891 to the end of 1902 it was worked continually 
during the placer-mining season. The production of this placer alone was estimated at 
$416,000, and adding to this the output of smaller pla<ers on Gold Creek would give as a 
total yield over $500,000. 

In 1903 there were seven productive mines in the Juneau district, l)esides the pla<*ors of 
Pwcupine and neighboring creeks situated farther to the northwest along the same general 



aBook of deeds in office of district recorder. 
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PRODUCTION. 

The mines in the Juneau belt which produced bullion durmg 1903 were the Alaska^ 
Treadwell, Alaska-Mexican, and Ready Bullion on Douglas Island; the Sumdum Chief, on 
Endicott Arm, now worked out and abandoned; the Ebner and Alaska-Juneau mines, in 
Gold Creek; and the Silver Queen, in Sheep Creek. The product of these mines for the 
year is estimated at $2,400,000. 

The total production of the Juneau belt up to January 1, 1904, is estimated at about 
$28,350,000, derived as follows: 

Production of mines in Juneau gold belt to January 1, 1904- 

Mines north of Juneau II, 100,000 

Gold Creek '. 2,250,000 

Mines south of Juneau 1,000,000 

4,360,000 
Treadwell group (in round numbers) 24,000,000 

28,350,000 
GEOGRAPHY. 
GENERAL DESCRIPTION. 

Southeastern Alaska, or the panhandle of the Territory, extending from Portland Canal 
northwestward to Mount St. Elias, separates northern British Columbia from the Pacific 
Ocean. To the northwest this region covers part of the great mountain mass which trends 
parallel with the coast and culminates in Mounts Fairweather and St. Elias, while south of 
Icy Strait it comprises a coastal strip about 30 miles in width, together with the many islands 
forming the Alexander Archipelago, which is from 80 to 120 miles in width. 

Both the mainland and the islands are mountainous, the general elevations back from the 
shore being from 5,000 to 7,000 feet, with occasional summits somewhat higher, while the 
usual island heights are not in excess of 4,000 feet. The Coast Range, which extends from 
near the northern boundary of Washington to the head of Lynn Canal, there falls behind the 
southward continuation of the St. Elias Range and loses its prominence as a distinct range. 
Throughout its length it forms a continental rim 100 miles in width in the lower latitudes, 
but somewhat less along ita northern half. The range has no distinct crest line, but is an 
aggregate of mountain masses separated irregularly by deep valleys, the general summit 
level representing more or less closely the siu^ace of an elevated plateau out of which the 
present topographic features have been carved by erosion.^ 

The islands of the Ale'xander Archipelago are separated from the mainland and from each 
other by usually narrow and often deep channels, while steep-walled fiords penetrate the 
mountains both of the mainland and the islands. Two large rivers, the Stikine and Taku, 
cross the portion of the Coast Range north of Portland Canal, and several other waterways 
penetrate beyond the center of the mountainous belt. These, with their tributaries and the 
shorter secondary streams flowing directly into the inland passages, together with the 
numerous narrow fiords, dissect the uplifted region in a very intricate manner, producing a 
rough topography and an extremely irregular coast line. 

The region here designated the "Juneau gold belt" includes a section of the mainland 
strip of southeastern Alaska lying between Port Houghton and the head of Lynn Canal and 
extending diagonally to the headwaters of Chilkat River. It lies between 57° and 60° north 
latitude and extends diagonally from longitude 131° to beyond 136° west. 

Admiralty Island, lying opposite the Juneau belt, is one of the larger islands of the Alexander 
Archipelago. It is a mountainous mass of very irregular outline separated from the main- 
land by Stephens Passage and from Baranof and Chichagof islands by the channel known as 
Chatham Strait. 

oFor a general discussion of the physiographic features of the region the reader is reftprred to a paper 
entitled '^The Pacific Mountain System in Alaska," by Arthur C. Spencer, in Bull. QqqU 8oc. Ato.. voL 
14, 1903, pp. 117-132. 



GEOGRAPHY. 5 

TOPOGRAPHY OF THE JUNEAU BEI/T. 
TOPOORAFHIO MAP. 

Tlie aocompftnying map (PI. XXXVI, in pocket) of the mainland from Port Houghton to 
the international boundary at the head of Chilkat River includes also the peninsula between 
Lynn Canal and Glacier Bay. With a few minor corrections, it is taken from the litho- 
graphed sheets jnade under the direction of the Canadian boundary commission of 1902. 

The maps as originally printed are on the scale of 1 : 160,000 or about 2.8 miles to the inch, 
bu: for the present purpose they have been reduced to the scale of 1 : 250,000, or about 4 
miles to the inch. Upon this scale they give a good representation of the topography 
and afford an adequate base for showing the distribution of the geological formations. 
The contour interval is 250 feet, each 1,000-foot line being printed heavier than those inter- 
vening. Summit elevations are marked in figures. The delineation of glaciers and ice fields 
has been found as correct as is warranted by the scale of the map. The accuracy of the 
work, which may be judged by a comparison of the detailed map of the vicinity of Juneau, 
is a credit to the topographers who executed it and speaks well for the photographic method 
of survey which they employed. 

motthtaivb. 

The Juneau belt has the mountainous character which marks the whole of the coastal 
region throughout British Columbia and Alaska. The higher mountain summits reach an 
elevation of 5,000 to 7,000 feet, while occasional mountains rise 1,000 feet or more above 
the general level. Viewed from any high point the general effect of an elevated plateau is 
given by the common height of neighboring ridges and summits and the absence of domi- 
nating peaks. Almost invariably the mountains rise abruptly from the water's edge and 
heights of from 2,500 to 3,500 feet are common within a mile or so of the coastwise passages 
(PI. I). Next to the long fiords which penetrate the range the declivities are even sharper 
and elevations above 5,000 feet are common in the promontories between neighboring 
inlets. For instance, in an area measuring 12 by 20 miles in the peninsula between Kndicott 
Arm and Port Houghton the general summit level on the south and east is above 4,700 feet, 
and two mountains rise above 5,000 feet. On the inland side of Endicott Arm the elevation 
of the mountain tops is generally above 6,000 feet, rising somewhat as distance is gamed 
from salt water. An exceptional height is seen in Mount Sumdum, which, though bathed 
on three sides by tidal channels, rises to 6,690 feet. 

The region between Tracy Arm and Taku Inlet is intricately dissected by ramifying but 
close-spaced valleys, yet beginning about 6 miles from Stephens Passage the average eleva- 
tion of the summits is more than 4,500 feet, and within 20 miles it exceeds 5.000 feet. This 
latter altitude is often attained within 2 miles of valleys which are cut practically to sea 
level. 

Beyond Taku Inlet as far as Bemers Bay elevations near the shore vary in general from 
2,500 to 3,500 feet. The latter figure is approached on Douglas Island and somewhat 
exceeded within a mile of Gastineau Channel, near Juneau. In this district the majority of 
sunmiits rise above 5,000 feet within 10 miles of the coastwise channels, and where farthest 
removed from tide water often exceed 7,000 feet. 

Opposite Lynn Canal the mountains rising from the shore attain heights above and just 
below 6,000 feet, and with occasional higher peaks the general elevations of the range rise 
in the direction of Taiya Inlet, so that east of Skagway many summits are above 6,600 feet. 
Somewhat greater heights are attained about the headwaters of the rivers radiating from 
the head of Lynn Canal, but the general surface falls toward Icy Strait, until between 
Glacier Bay and Lynn Canal many summits lie near 5,000 feet. 
Bull. 287—06 2 
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mSIDS PA88AOE8 AHS FIORDS. 

From I^iget Sound, Wash., to Skagway, Alaska, the coast is fringed by islands, back of 
which a continuous series of navigable channels affords a steamer route protected from 
the open ocean. This inside passage, though subject to dangers of its own incident upon 
narrow channels and tidal currents, greatly increases the safety of coastwise travel. The 
track commonly followed lies close to the mainland and from it all parts of the islands are 
easily accessible by way of the deep intervening channels; on the land side a multitude of 
navigable fiords variously known as canals, arms, inlets, bays, or ports afford waterways to 
points far within the coast range. These deep and narrow fiords ])enetrate the mainland for 
from 10 to 30, and in a few instances over 100 miles. Portland Canal, 100 miles in length, is 
followed by the international boundary and, though diagonal to the trend of the moimtains, 
practically crosses the Coast Range. 

Within the Juneau belt thirteen indentations, including the branches but not the main 
channel of Lynn Canal, afTord waterways of an aggregate length of about 150 miles, in addi- 
tion to the 160-mile stretch of Lynn Canal, Stephens Passage, and Frederick Sound. The 
largest two of these northern fiords are Lynn Canal and Taku Inlet. The former has a 
length of 90 miles, giving a short approach to the Yukon basin by way of White Pass; the 
latter extends 25 miles inland from Stephens Passage to the mouth of Taku River. 

Besides furnishing transportation to otherwise inaccessible localities and thus facilitating 
the development of mineral deposits, several of these inlets afford salmon fisheries, and 
canneries are located on Taku and Chilkoot inlets. 

DRAIKAOE. 

Within the Juneau belt the Coast Range water parting lies from 15 to 50 miles back of 
Stephens Passage and Lynn Canal, but the various inlets mentioned above reach into the 
heart of the range, so that its distance from tide water is seldom 20 miles and is usually 
much less. These arms of the sea are often longer than the streams which drain into them. 

The map shows more than 150 streams 2 miles or more in length emptying directly into 
tide water. Of these fully 80 per cent are less than 10 miles long from mouth to head, and 
out of 27 of the longer streams only 13 reach a length of 18 miles or more, though these 
large streams drain about two-thirds of the total area. 

OLA0IER8. 

All of southeastern Alaska shows evidence of former general glaciation, and there stiU 
remain many isolated glaciers and several good-sized snow fields. In the Juneau belt the 
most extensive collecting grounds are those lying back of Endicott Arm and north of the 
Taku between that river and Lynn Canal. From these there are many valley and hanging 
glaciers, but the only ice streams which re^ch tide water are Dawes Glacier, at the head of 
Endicott Arm; two glaciers at the head of Tracy Arm; and Taku Glacier, near the upper 
end of Taku Inlet. However, as shown by the map, there are several others with fronts 
reaching nearly to salt water. 

During each winter masses of ice and snow accumulate in the heads of gulches throughout 
this region, and in the summer months their melting assures a more abundant and continuous 
supply of water in all the smaller streams, than would be maintained through precipitation 
alone. Without this regulation of stream volumes the water powers of the Juneau belt 
would have been much more limited than under existing conditions, since all the streams 
now utilized have very small catchment basins. 

Taku River and the large streams tributary to the head of Lynn Canal have always been 
native routes of travel to the interior. The former ha.s been occasionally traversed by white 
men, and since the Klondike excitement in 1898 the White Pass route via Skagway has been 
one of the main portals to the great Yukon country, its commanding position being assured 
by the completion of the Yukon and White Pass Railway in 1901 . Chilkat River, the natural 
route to the Porcupine fields, is followed by the Dalton trail, which was at one time used 
in reaching the Yukon country. 
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OEOQBAPHY. 7 

JITNBAU MAP. 

Tbe map nf the vicinity of Juneau (PI. IV), by W. J. Petere, gives the detailed topography 
of Sheep, Gold, and Salmon creeks, and of the landward side and lower end of Douglas Island. 
The adjacent drainage of the mainland has been fdled in from the map of the Canadian 
Boundary Commission, already described. The scale is 1:62,500, or about 1 mile to the 
inch. In the area mapped in detail the contour interval is 100 feet, while elsewhere 500-foot 
intervals are shown. The adjacent shore of Admiralty Island appears in outline. 

The area covered by this topographic sheet lies approximately between longitude 134° 13' 
and 134*» 33' W., and between latitude 58** 9^ and 58° 23' N., measuring therefore about 20 
minutes east and west and 14 minutes north and south. 

CLIMATE OP SOUTHKASTERN ALASKA. 

T^e foUowing data upon the climate of the region have been compiled from the report 
upon the Ketchikan mining district by Alfred H. Brooks.a 

Southeastern Alaska is characterized by mild winters, cool summers, and abundant pre- 
cipitation, the maximum and minimum temperatures being 80° and— 3° at Sitka and 88° 
and— 4° at Juneau. These extremes are, however, exceptional and according to DhII the 
mean at Juneau is 40° and at Sitka 43.3°. The same authority gives the mean precipitation 
at Juneau as 67.82 inches and at Sitka as 81.69 inches. 

In the Juneau district, up to an elevation of 500 feet, the greater amount of precipitation, 
even in the winter, is in the form of rain, so that near the shore the snow never attains any 
great depth. The mountains, however, are snow covered for from six to eight months, and 
the gulches are filled to a depth of many feet each winter. 

In spite of cloudy and rainy weather, the climate is rather pleasant than otherwise. In 
winter a disagreeable feature, which often interferes with steamer traffic, is the occurrence 
of fierce land winds blowing down the fiords. These winds are known in Alaska as ''wool- 
ies, " which is possibly a corruption of the term williwaw, the name used for similar winds in 
Patagonia. When the Taku "woolie" is at its height the passage of coastwise vessels is 
sometimes prevented for a week or more, and though its effect is mainly concentrated oppo- 
site the inlet, its influence occasionally extends to Juneau. 

The following tables, taken from the report already referred to, afford a comparison of the 
average temperature and precipitation for points in southeastern alaska and other regions in 
high latitudes: 

Average temperatures in southeastern Maska and other regions. 
[In degrees Fahrenheit.] 



Locality. 



Wrangcll 

Sitka 

Joneaa 

Killisnoo 

Port Angeles, Wash . 
Trondhjem, Norway 

Bergen, Norway 

Christiania, Norway. 
Hehdngfors, Finland 
Stockholm. Sweden.. 

Scotland 

Orkney Islands 



Janu- 
ary. 



26.2 
32.9 
27.5 
27.7 
34.7 
27.4 
34.1 
24.1 
20.9 
33.5 
37.1 
38.5 



Febru- 
ary. 



30.8 
33.6 
24.7 
26.8 
36.7 
20.8 
32.2 
23.9 
18.8 
29.5 
38.4 
38.2 



March. 



31.6 
37.1 
33.5 
33.1 
41.7 
28.6 
35.4 
29.5 
26.2 
33.8 
39.4 
40.3 



April. 



May. 



49.3 
47.6 
47.6 
45.6 
50.6 
45.8 
48.9 
50.9 
44.1 
52.5 
49.0 
47.8 



June. 



55.3 
51.9 
53.6 
51.6 
54.0 
53.6 
55.0 
59.9 
56.9 
57.0 
54.8 
52.8 



July. 

58.2 
55.1 
56 .'6 
55.2 
56.6 
57.2 
57.9 
62.6 
61.9 
59.1 
57.1 
55.1 



Au- 
gust. 



57.5 
56.4 
55.0 
54.4 
56.8 
56.3 
57.5 
60.6 
58.3 
50.3 

m.% 

55.0 



aProf. Paper U. S. Geol. Survey No. 1, 1902. 



THE JUNEAU GOLD BELT, ALASKA. 
Average tempemtures in southeastern Alaska and other regions — Continued. 



Locality. 



Sep- 
tember. 



Wrangell 

Sitka 

Juneau 

Killiraoo 

Port Angeles, Wash. 
Trondhjem, Norway, 

Beigen, Norway 

Christiania, Norway 
Helsingfors, Finland. 
Stockholm, Sweden. 

Scotland 

Orkney Islands 



October. 



S2.3 
52.3 
49.9 
47.8 
52.7 
50.0 
52.7 
52.7 
50.5 
53.6 
52.8 
52.5 



45.9 
46.2 
41.9 
41.1 
47.7 
41.1 
45.1 
41.9 
43.9 
40.1 
46.4 
47.5 



Novem- 
ber. 


Decem- 
ber. 


Aver- 
age. 


Total 
tempera- 
ture, May 
1 to Sept. 
30. 


Sum of 
effective 
tempera- 
tures, 
May 1 to 
Sept. 30. 


33.5 


32.9 


43.0 


8,343.0 


1,764.0 


38.9 


35.8 


44.2 


8,058.1 


1,479.1 


31.2 


29.3 


40.9 


8,040.2 


1,461.2 


33.4 


30.1 


40.3 


7,793.2 


1,214.2 


42.4 


38.2 


46.1 


8,285.0 


1,671.0 


32.7 


27.5 


40.6 


8,046.3 


1,465.3 


38.5 


34.7 


44.6 


8,324.3 


1,745.3 


32.1 


25.6 


41.9 


8,775.1 


2,196.1 


33.7 


21.7 


39.2 


8,315.3 


1,736.3 


35.6 


27.3 


43.4 


8,615.9 


2,074.9 


40.6 


37.8 


46.1 


8,271.7 


1,692.7 


42.6 


40.9 


46.2 


8,053.9 


1,474.9 



Average predpiiaiion in southeastern Alaska and other regions. 



Locality. 



Wrangell 

Sitka 

Juneau 

KiUisnoo 

Port Angeles, Wash. 
Trondhjem, Norway, 

Bergen, Norway 

Christiania, Norway 
Helsingfors, Finland. 
Stockholm, Sweden., 

Scotland , 

Orkney Islands 



Janu- 
ary. 


Febru- 
ary. 


March. 


April. 


May. 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


3.43 


5.70 


2.68 


3.87 


3.06 


7.95 


8.02 


7.78 


5.03 


3.80 


10.50 


4.80 


6.49 


5.25 


7.36 


5.26 


5.03 


4.39 


2.56 


2.80 


4.90 


3.33 


2.53 


1.90 


1.05 


3.36 


2.28 


2.52 


2.20 


2.32 


6.93 


5.55 


4.33 


3.78 


4.09 


1.22 


.94 


1.06 


1.10 


1.77 


1.47 


1.20 


1.16 


1.39 


1.67 


.88 


.44 


1.34 


2.85 


3.12 


3.95 


3.00 


2.78 


2.15 


2.29 


4.29 


3.11 


2.71 


1.86 


1.55 



June. 

Inches. 
3.56 
3.87 
4.99 
2.00 
1.50 
2.48 
4.37 
2.04 
1.72 
1.58 
2.50 
2.17 



July. 



Inches. 
3.96 
4.14 
5.25 
3.53 
.27 
2.56 
6.06 
3.34 
2.09 
2.62 
3.11 
2.G2 



LocaUty. 



WrangeU : 

Sitka 

Juneau 

KllUsnoo 

Port Angeles, Wash . 
Trondhjem, Norway 

Bergen, Norway 

Christiania, Norway 
Helsingfors, Finland 
Stockholm, Sweden. 

Scotland 

Orkney Islands 



Au- 
gust. 



Sep- 
tember. 



Indies. 
2.62 
6.67 
7.35 
4.80 
.85 
2.69 
6.85 
2.87 
2.71 
4.57 
3.66 
2.84 



Inches. 
9.68 
10.94 
10.04 
6.39 
2.10 
3.27 
8.26 
2.99 
2.20 
1.27 
3.67 
2.72 



Octo- 
ber. 


No- 
vem- 
ber. 


Decem- 
ber. 


Incites. 


Inches. 


Inches. 


8.16 


11.03 


9.44 


12.96 


10.77 


8.62 


8.49 


8.78 


7.38 


6.92 


6.43 


6.84 


2.91 


3.62 


5.36 


4.29 


3.50 


4.25 


8.78 


6.73 


7.44 


2.56 


1.89 


1.26 


2.57 


2.42 


1.61 


3.28 


2.tt5 


.00 


4.05 


3.82 


3.97 


4.86 


3.89 


4.33 



Total. 



Total 
precipi- 
tation, 

May 1 

to 
Sept.30. 



IncJies. 
67.01 
90.64 
86.77 
65.92 
29.36 
35.60 
69.13 
22.66 
22.26 
25.22 
38.83 
36.95 



Indus. 
22.80 
29.51 
34.99 
19.52 
6.77 
13.22 
29.63 
12.92 
10.30 
13.16 
15.12 
11.94 



GENERAL GEOLOGY. ^ 

TIMBER AND VEGETATION. 

Plant life in southeastern Alaska exhibits the luxuriance which, though commonly ascribed 
to the Tropics, is always attendant upon moist and not too cold climates. Growth is here 
especially stimulated by the long summer days of these high latitudes . The mountain slopes 
are commonly wooded up to 3,000 feet, and on the islands, where the summits are narrow 
and therefore unfavorable for the accumulation of snow, even higher areas are forest covered. 

The timber trees of the region comprise yellow cedar, the Sitka spruce, white pine, hem- 
lock, and the less valuable balsam fir, scrub pine, cottonwood, and aspens. The last two are 
mostly confined to the river bars. The timber laws of the Territory provide for lumbering 
so long as the material is consumed at home, export even to the States being forbidden. In 
this way this important resource is being conserved to aid in the permanent development of 
the region. 

Shrubby undergrowth, ferns, and tall grasses grow profusely in every favorable location. 
Tbe former grow everywhere beneath the forest trees, along the streams, and in areas which 
are snow-covered until late summer, and the latter are found wherever clearings have been 
made, among the alder thickets, and on muddy flats along the lower courses of certain 
rivers. Common shrubs are the black and white alder, the latter of which sometimes reaches 
a height of 30 feet or more, various willows, the thorny devil's club, elderberry, viburnum, 
or high-bush cranberry, service berry, and the salmon berry, the fruit of which resembles the 
red raspberry of the States. Mountain ash, yellow birch, vine maple, and crab apple also 
occur, though none of these are really common in the Juneau belt. 

Above 2,000 feet and below the line of permanent snow short grasses cover all unforested 
slopes where soil exists, and here dwarf alpine willows and several species of heather are 
found. Purple lupine and many other flowering plants are also common at high elevations. 

While the climate of the region offers no particular inducement to agriculture, the possibil- 
ities in this direction are nevertheless considerable. At Juneau there are several successful 
truck gardens, and chickens are said to do well in spite of the prevailing rainy weather. 
Near the mouth of Mendenhall River a dairy ranch has yielded a good living to its owner 
during several years, and since the homestead laws have been extended to Alaska several 
tracts for ranching purposes have been taken up in favorable locations along the shore 
between Juneau and Bemers Bay. 

GENERAL GEOLOGY. 

GEOLOGIC FEATURES OF SOUTHEASTERN AT^ASKA. 

OEKEKAL STATSKEKT. 

The rocks of southeastern Alaska are of many kinds, comprising sediments of various sorts 
formed by marine deposition, and igneous typc^ of both volcanic and deep-seated intrusive 
origin. All of the Ix^dded rocks except those more recently formed are highly tilted or 
intrically folded, and they usually show a degree of metaniorplilsin which amounts to com- 
plete recrystallization. Tliroughout the region the main structural lines, including axes of 
folding and of cleavage or schistosity, show a general parallelism, so that the older sedimen- 
tary rocks and most of the younger intrusives arc disposed in bands which follow the 
general northwestward trend of the mainland coast and the longer dimensions of the islands 
which dot the Alexander Archipelago. 

BEDDED ROCKS. 

Outside of the intrusive core of the Coast Range the mainland of the Alaska panhandle is 
made up mainly of crystalline schists, slates or phyllites, and greenstones, the last-named of 
which have been derived from ancient volcanic flows or tufT beds. These rocks correspond in 
a general way with the Ketchikan series defined by Brooks in the Ketchikan district. a The 
schists lie well back from the coastwise channels; but the greenstones and phyllites, which 



aProf. Paper U. S. Geol. Survey No. 1, 1902, p. 42. 
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occur in alternating beds of varying thickness, are readily accessible and may be found 
prominently developed on the Haines Peninsula, at Juneau, and on Douglas Island, on 
Glass Peninsula of Admiralty Island, in the Wrangell Narrows, on Etolin Island, and in the 
vicinity of Ketchikan. 

These rocks have been regarded as mainly of Paleozoic age, with a probability that they 
also include Triassic strata. a In the Ketchikan district no fossils were found by Brooks, but 
Mr. C. W. Wright collected forms from limestone strata at Taku Harbor in 1903 and 1904 
which show that part of the rocks in this wide zone are of Carboniferous age.b 

While specific correlation is not yet possible, this determination strongly suggests the 
correspondence of the slate-greenstone band of the Juneau belt with the formations of 
broadly similar make-up occurring in Tagish Lake across the Ck>ast Range from Skagway, 
where Carboniferous fossils are reported by Dawson.<; 

West of the slate-greenstone band a narrow belt of conglomerates, gray wackes, and slates 
is known, from a series of outcrops, to extend from Yankee Cove, 30 miles northwest of 
Juneau, through Seymour Canal to the lower end of Admiralty Island. Fossils collected 
from these rocks show them to correspond in age with the Mesozoic Mariposa beds of 
California. The same formation is probably represented by the Gravina series near Ketchi- 
kan.d These rocks are generally, though not uniformly, metamorphosed, but, as a whole, 
the alteration which they have suffered is notably less than that of the Paleozoic beds. 

A zone of greatly altered upper Paleozoic rocks hes outside the Mesozoic beds mentioned 
above. These rocks comprise marble, schist, and phyllite, intruded by various igneous 
masses and locally overlain with evident unconformity by moderately metamorphosed 
representatives of the Mesozoic strata and also by sUghtly disturbed Tertiary strata carrying 
seams of coal. Fossils found on Long Island in Kasaan Bay (ea.st side of Prince of Wales 
Island), on Kuiu Island, and the west side of Admiralty Island, on the east side of Chichagof 
Island, and in the vicinity of Glacier Bay are now regarded by Mr. Schuchert as undoubt- 
edly of Lower Carboniferous age, though some of the collections were originally assigned 
to the Devonian.*^ Dr. G. H. Girty has determined the forms collected by Mr. Wright 
in the Porcupine district, at the head of Chilkat River, to belong to the Upper Carboniferous/ 
and fossils of this age have been found at Pybus Bay, on Admiralty Island. (See p. 143.) 

Massive beds of marble and associated phyllites, both regarded as Silurian, occupy the 
central portion of Prince of Wales Island, and beds lithologically similar occurring on 
Baranof and Chichagof islands carry Silurian fossils in certain localities. (7 Fosdls of the 
same age are also reported from Glacier Bay, so that, although the outer portion of the archi- 
pelago is relatively unknown to geologists, there is doubtless an outer band of Silurian 
rocks quite as extensive and continuous as the several zones which have been mentioned 
above. 

Beyond the western Silurian strip on the outer side of Baranof Island occur slat«s and 
graywackes, which are less metamorphosed than the formations of known Paleozoic age, 
but to a degree comparable with the alteration of the Mesozoic strata on Admiralty Island. 
The rocks in the vicinity of Sitka greatly resemble the latter, and are provisionally corre- 
lated with them by Mr. F. E. Wright, who examined the geology of the Sitka district in 
the summer of 1904. 

Taken together, the metamorphosed bedded rocks mentioned in the foregoing paragraph 
correspond, from the standpoint of historical geology, with the system of highly folded 
and altered rocks which has been called the "Bed-rock series" by the geologists who have 
studied and mapped the Mother Lode district in California. In several locahties these 



o Dawson. O. M., Geol. Nat. Hist. Survey Canada, now scries, vol. 3, pt. 1, 1887-88, pp. 32-33. Brooks, 
A. H., Prof. Paper U. 8. Gool. Survey No. 1. 1902. p. 22. 
6 This locality was also visited in 1905 by Messrs. C. W. Wright and E. M. Kindle. 
cQcol. Nat. Hist. Survey Canada, new aeries, vol. 3, pt. 1, 1887-88, pp. 32-33. 
^Brooks, op. cit., p. 45. 
^Brooks, op. cit., pp. 20-23. 
/Bull. U. 8. Geol. Survey No. 236, 1904, p. 16. 
P. 143. 
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meUunoq)ho8ed fonnations are overlain by gently folded and entirely unmetamorphoeed 
strata of lower Tertiary age, consisting of sandstone and shale with accompanying seams 
of coal. These, with certain recent lava flows which covered them locally, as on the lower 
end of Admiralty Island, correspond with the "Superjacent series" of the Sierra Nevada. 
Tliese terms, however, are not employed in the following pages. 

STSTJOTXraiE. 

The structure of southeastern Alaska is very similar to that of western British Columbia 
and of the Sierra Nevada in CaUfomia. The strike of the rock bands and the slaty or 
schistose structure is generally from northwest to southeast, parallel with the trend of 
the Coast Range. Along the mainland and in general within 10 or 15 miles of the main 
intrusive belt of the coastal moimtains the prominent structures, including bedding, cleav- 
age, and intrusive contacts, dip toward the northeast, but outside of this zone the dips change 
constantly, revealing the presence of alternating anticlines and synclines. However, the 
axial trend of the folds, even in this outer region of the archipelago, corresponds with the 
general northwest direction of the topographic features and of the wide rock bands which 

have been noted. 

DITRTJSIVE K00K8. 

The principal intrusive rocks of southeastern Alaska are diorites, which invaded the field 
after the Lower Cretaceous rocks were deposited and folded. Many masses of this rock 
were intruded in different parts of the region, and it occupies extensive areas on most of 
the islands of the Alexander Archipelago. Its greatest development, however. Is in the 
Coast Range, where it occupies a zone 50 to 80 miles in width, which is continuous from 
lower British Columbia at least to the head of Lynn Canal and probably well into the 
drainage of Alsek River beyond. 

Other intnwives of frequent occurrence, but of less areal importance, are gabbro, diabase, 
andesite, etc., the relations of which are almost unknown outside of a few limited areas. 

GEOLOGY OP THE JUNEAU BELT. 

OEXXBAL BTATTEMEKT.f 

In the Juneau bel^ as defined in this report only the highly disturbed and metamorphosed 
sedimentary rocks of the general region are foimd, though large areas are occupied by 
intrusive diorites, and there are minor occurrences of other invading igneous rocks. The 
distribution of the various rocks in nearly straight parallel bands, following the general 
northwest trend of the coast, and the persistence of dips toward the continent are the 
most prominent structural features of the belt. 

Two geologic maps accompany this report. Pis. TV and XXXVII, in pocket. One shows 
in considerable detail the areal distribution of rock types near Juneau ; the other indicates 
the more general areal relations of the rocks throughout the Juneau belt. 

Geologic studies in southeastern Alaska have not progressed to a point where any final 
classification of the sedimentary rocks into formations is possible. Tlie maps here pre- 
sented are, therefore, not formation maps strictly comparable with those which have been 
made in better-known regions, but are lithologic or rock maps showing the di.stribution 
of different rock types or groups of types which can not be conveniently separated upon 
the cartographic scale adopted. 

XAP OF THE JTJNEATJ GOLD BELT. 

On the general geologic map, scale about 4 miles to the inch, the distribution of four rock 
bands has been represented (PI. XXXVII). The first of these bands, on the northeast, 
is the Coast Range intrusive complex, which forms the great central mass of the moun- 
tains extending into British Columbia. The same sort of rock also occurs in a few outlying 
masses. 

TTie second band is composed of highly metamorphic crystalline schist, which contains 
some intrusions of diorite and of gabbro. This schist has been traced from the head of 
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Elndioott Arm, where it occupies a zone 8 miles wide, to a point 30 miles above June^ 
where it is cut out by the slightly diagonal boundary of the main diorite. Opposite Junai 
the band is about 2 miles in width, and this is about its average measure. 

The third division is a band of slate, or phyllite, lying outado of the schist. It b 
an average width of about 1 mile and extends parallel with the general coast line from t] 
southern edge of the area mapped to a point 3 or 4 miles south of the northern terminatii 
of the schist, where it is likewise cut out by the diorite. As in the case of the schist, tl 
rock also probably includes many dikes of altered gabbro, as is shown in the more dettQ 
map. 

The fourth band is composed of altered slate and greenstone, which form the oat 
mountains of the mainland and extend also to the neighboring islands, including GHb 
Peniasula, on the west side of Stephens Passage. The mainland portion of this divimfi 
is nowhere more than 8 miles in width, but the whole width of the band is nearly daal 
this figure. 

The third or black-slate band is associated with the slato-greenstone series from wfaa 
other banos of slate could be separated by more detailed work; but the representati 
of this zone is of importance, because its outcrop is followed by the main system of quaa 
veins of the district. The slate-greenstone division has been traced as far north as HaoE 
Peninsula, and probably continues along the northeast side of jDhilkat River for torn 
distance, until it is cut off by the edging over of the main diorite contact. 

The rocks of Admiralty Island are described Lti &{r. Wright's report (see p. 139), «| 
the formations which occupy the region between Muir Glacier and Lynn Canal arc suppo« 
to correspond to part of these, especially »itice the rocks occurring alon^ the 8ame trei 
in the Porcupine district, at the head of Chilkat Hi vc>r, correspond with sonic of those whl^ 
have been found on this island. 
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The base of this sheet is the detailed topographic map diawD on the scale of abour 1 mO 
to the inch. The distribution of five types of rix^k which have been rpcopni/td is iisdk uif d b| 
distinct colors or patterns, the meaning of uhicL is shown in tire key which accotnpaiiiee 
map (PL IV). 

Beginning on the northeast there is an area covered by the seaward edge of the Coast 
intrusives. This is followed by a 2-mile band ot metaniorphoric schist ^ bLiyond wiudti 
comes a band from one-half to 1 mile in width t^impotsed of carbonajceous slate. The9i» 
morphic rocks are>penetrated by many paralkVI dike^g trf green rodt whk^, though m>u h\ 
the mineralogical composition of diorite, is rvully mctaniorphosed giabbro. Dikes «! 
sort have been mapped only in the southerkstc^rn piart of the black-^te Mtrip, thoii|e^ 
are also known to fee present in the valleys of Salmon aad Leinon creeks. Thk 1 n r^i ! . if li 
slates and diorite dikes carries a complex of gf>ld- and silver-bearit^ quartse veiiL 
present report is described as the main lode system. 

Between the black slates andGastineau Channel the prindpal rock ia 
and greenstone schist, but with this volcanic rack there «r© interc 
distribution of which is shown so far as detemiined. 

The northeast or mainland side of Douglas Island k mainly und^Hain 
ring in a zone about 2 miles in maximum width. Tlieat? tted»» 
calated bands of greenstone, and near the Treiidwell mines 
irregular dikes of dioritic rock related to the intrusives 
diorite-porphjrry also occurs along the shore near the low©r 

The middle slopes of the mountains are ftiniK'd by 
schist constituting a band nearly 1 mile wid(% viliik wii 
the mountain summits and the slopes to Stephens 
greenstones. 
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OSOLOOXO STKUOTXraiE. 

The occurrence of the different rocks of the Juneau belt in bands which strike from south- 
east to northwest parallel with the general trend of the navigable coastwise passages is well 
exhibited on the geologic maps. This distribution expresses a broad simplicity of structure 
which seems to extend throughout southeastern Alaska and is like that of the Sierra Nevada 
in California as the structure of the latter region is described and illustrated in the geologic 
folios of the Geological Survey, o 

In the Juneau belt original bedding as a rule, slaty cleavage without exception, and the 
majority of intrusive contacts all foUow this southeast^northwest strike of the country, and 
structure surfaces, wherever they are clearly discernible, dip toward the northeast. The 
effect is as if the rocks had received a monoclinal tilt toward the northeast, though this intei^ 
pretation can not be accepted without reservation, in view of the lack of any general knowl- 
edge of the sort of folding which exists in southeastern Alaska. (See cross section, PI. IV.) 

Within the Juneau belt there seems to be on the whole very little plication of the rocks, the 
only cases of such structure noted being in the band of black slates which traverses Gold and 
Sheep creeks. It is possible, however, that crumpling such as is observed in many regions 
of intense metamorphism exists to a greater extent than has been recognized, and will even- 
tuaDy be found to explain the great apparent thickness of the bedded rocks in the Juneau 
belt. If we accept the structure as that of a simple monocline, the bedded rocks between 
the diorite boundary back of Jimeau and the outer side of Douglas Island would have an 
aggregate thickness of over 7 miles, which is an improbable figure. 

The inclination of the structure varies from place to place along the belt. In the southern 
portion the dips are from 30® to 40®; north of Taku River they pass beyond the vertical, and 
are slightly overturned for a stretch of several miles, returning to about 60® in the vicinity of 
the Sheep Creek mines and in Gold Creek. From Juneau Mountain to Mendenhall River the 
attitude of the beds is flatter, beyond which point as far as Lynn Canal they are inclined 
from 40® to 60®. 

TEE ROOKS AHD THSIB OCOmtKEirOE. 

COAST RANGE INTBU8IVE8. 
DESCRnTION. 

The diorites of the Juneau belt have not been studied in detail under the microscope, with 
the exception of those from the immediate vicinity of Juneau. Here several distinct but 
related types are found, in all of which plagioclase of a variety near oligoclase is an essential 
constituent. Hornblende is the most usual dark mineral, though its place may be entirely 
taken by biotite; frequently, however, both of these minerals occur together. Quartz is 
commonly present in small amounts and in rare instances exceeds the feldspar. Common 
accessory minerals are apatite, titanite, and magnetite, while rutile is sometimes observed in 
the form of needles inclosed in the biotite. Secondary minerals due to general metamor- 
phism or to weathering are sericite, epidote, zoisite, bastite, chlorite, calcite, and possibly 
magnetite. In the Treadwcll dikes where vein waters have affected the rock pyrite and 
pyrrhotite are the principal metallic sulphides; the secondary nomnetallic minerals, occur- 
ring either in veinlets or replacing the diorite, are albite, quartz, and calcite, with some mica, 
hornblende, and epidote, and often rutile. 

Specimens of diorite from other parts of the field show variations in the proportion of the 
minerals, certain facies being composed mainly of hornblende, but the constituents are 
apparently everywhere the same as in the neighborhood of Juneau. The rocks are, there- 
fore, diorites, quartz-diorites, or quartz-mica-diorites. They are similar to some of the rocks 
occurring in the Sierra Nevada, though they do not fall under the definition of granodiorite, 
as used by lindgren and Turner, because they are deficient in the potash feldspar orthoclase. 
This classification of the rocks leads to4he use of the name diorite in speaking of the intru- 

o Mother Lode district, California: Geologic Atlas U. S., folio 63, U. S. Geol. Survey, 1900. 
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Bives of the Juneau belt, but it is recognized that the rocks are geologicaUy equivalent to those 
which have hitherto been called granite in descriptions of the geology of British Columbia 
and southeastern Alaska. 

OCCURRENCE. 

The Coast Range intnisives form the principal rock of the mountainous belt, from 50 to 80 
miles wide, which separates the plateau region of British Columbia from the Pacific Ocean. 
Related rocks occur also outside of the main area and are important features in the bed rock 
of many of the islands in the Alexander Archipelago. Conforming with the general struc- 
ture of the bedded rocks the main boundary of the Coast Range diorite runs northwest and 
8outhe4ist and the outlying masses are nearly always elongated in the same direction. 

Throughout the Juneau belt the surfaces of contact between the sedimentary and intrusive 
rocks dip in the same direction as the stratification, that is, toward the northeast. This 
conformity with the structure of the inclosing rocks is, however, only approximate, as may 
be seen from the gradual crosscutting of the main contact and in the case of the wide dike 
of diorite which terminates on the ridge back of Mount Juneau. Near its end this dike lies 
very near the inland boundary of the black slates, but within a distance of 3 miles southward 
it crosscuts so that it lies more than a mile away from this boundary. 

The general transgression of the main diorite contact toward the west is also well shown by 
the wedging out of the schist and slate bands south of Bemers Bay, as represented on the 
geologic map. Still farther to the northwest the whole of the slate-greenstone series is cut 
out, and in the Porcupine district the rocks which lie next to the main intrusive mass of the 
Coast Range correspond with those which occupy the central portion of Admiralty Island. 

Narrow bands of the sedimentary rocks are known to occur in several places well back in 
the diorite area. A few of these have been represented on the general map, but their actual 
extent has not been determined. Black slates are reported to occur in the basin of Ka.zchm 
River, on the east side of Lynn Canal, and these may continue northward to connect wiih 
certain outcrops observable from the deck of a passing steamer on the east side of Taiya 
Inlet, about 8 miles below Skagway. 

In the great central mass of the mountains the rock is by no means uniform, either in 
composition or texture, but consists of several varieties of diorite, some of which are granu- 
lar, but a large part of which are distinctly banded or gneissoid. Further studies wiihin 
the diorite mountians may show the occurrence of true granite, as this rock has been noted 
in the vicinity of Skagway, near Wrangell, and on the Portland Canal.a 

In the vicinity of Juneau the three outlying arms represented upon the map differ from 
each other in composition and texture. The outermost is gneissoid quartz-mioa-diorice, in 
which the banding follows the strike and dip of the dike. Under the microscope the rela- 
tions of the component minerals show that the gneissoid structure has been produced 
secondarily by granulation and recrystallization due to pressure. The second dike has a icx- 
ture which is essentially granular, with little or no tendency to parallel arrangement of the 
minerals. It contains very little mica, but a large amount of hornblende and much more 
quartz than the dike just mentioned. The third dike, which lies near the main contact, ia 
also a hornblende rock and locally this mineral becomes so abundant as to almost exclude 
the feldspar which accompanies it in the normal rock. Quartz is present in relatively small 
amounts. 

The differences in mineral composition observed in these three dikes lead to the suggestion 
that though they were probably derived from the same general source — that is, from the 
same parent magma — they were probably intruded independently. Similarly the core of 
the Coast Range, instead of being a simple intrusive mass or batholith, may be composed of 
many separate bodies intruded ai various times. Bearing out this idea, as one looks across 
the diorite mountains anywhere in I he Juneau belt, the presence of a well-marked tabular 
structure, striking parallel with the country trend and dipping toward the northeast, is 
readily discerned. 

aBy Messrs. L. M. Prindlc and F. E. Wright, of the U. 8. Geological Survey. 
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• 
In the re^n south of Taku Inlet bodies of dlorite other than those represented on the 
map may exist, since no close examination of the schist area was attempted at a distance 
from the shore. 

BITECT OF THE DIORITE8 ON THE INCLOSING BOCKS. 

The intrusion of the diorite masses has in general produced only a small amount of metar 
morphism along the contacts with the older rocks. In many cases the immediate walls of 
the diorite bodies are in no respect different from the rocks at a distance from the contact. 
This absence of alteration attributable to the igneous rock is notable in the vicinity of 
Juneau, where certain beds of impure limestone in the schists which are cut by diorite con- 
tain none of the ordinary met amorphic minerals, such as tremolite or garnet, the only effect 
of the igneous rocks having been to produce a rather coarse crystallization. 

In the Ketchikan district Brooks has described the development of mica and garnet in 
zones of limited width near intrusive rocks which correspond to the diorites here described. 
Also during the summer of 1904 Messrs. F. E. and C. W. Wright noted local metaraorphism 
in several instances next to the diorite masses, so that the relations observed in the vicinity 
of Juneau do not hold without local exceptions in the region at large. 

APUTES ASSOCIATED WITH THE DIOEITES. 

In the neighborhood of many large masses of diorite the inclosing rocks contain a number 
of small dikes of fine-grained rock composed of feldspar and quartz. These dikes are evi- 
dently connected in origin with the diorites, because they occur only along the contacts of 
these intrusions, but they are of somewhat later date and, from their small size and lack of 
continuity, it seems that instead of being true igneous intrusions they may have more the 
nature of veins deposited by hot waters escaping from the diorite during its consolidation. 
In favor of this view is the fact that some of the small aplite dikes grade locally into quartz 
veinlets, though this transition is by no means a common one. 

In a few places the aplites contain metallic sulphides, but such occurrences are always 
of secondary origin, and there is no indication that the aplites ever contain any original 
metallic minerals. 

MINERAL DEPOSITS IN THE DIORITES. 

Secondarily fractured and mineralized diorite dikes constitute the ore bodies in the Tread- 
well group of mines on Douglas Island, and diorite forms the country rock of the many 
auriferous quartz veins which have been discovered in the Bemers Bay district. Elsewhere 
thBn in these two places diorites have not been foimd to be particularly favorable for the 
occurrence of important metalliferous deposits. 

AGE AND CORRELATION. 

The Coast Range intrusions have been held by Dawson to bo of Mesozoic age because 
they are found cutting the Vancouver series of rocks, which ho defined as including both 
Carboniferous and Triassic strata. It is now possible to fix the age of these intrusions as 
middle Cretaceous. This important determination is due to the studies of Mr. C. W. Wright 
during the summer of 1904.o On Admiralty Island conglomerates carrying lower Cre- 
taceous fossils are enfolded with the slate-greenstone series of the present report and with 
other old slates in such a manner that there can be no doubt that the main structural features 
throughout the region originated after the Mesozoic rocks were laid down. 

The diorites have not been observed cutting these lower Cretaceous rocks, but the period 
of invasion is regarded as later than the general folding, because the structure of the sedi- 
mentary rocks has so completely determined the boundaries of the intrusive masses of diorite. 

The coal-bearing rocks which occur on the west side and near the lower end of Admiralty 
Island have not taken part in the general folding mentioned above, and they are known to 
have been deposited after the diorite intrusions. These strata contain plants of Eocene age, 

a See p. 146. 
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and similar beds on Kuiu Island furnish upper Cretaceous forms. The observations of Mr. 
Wright are sufficient to show that middle Cretaceous time is represented by a great uncon- 
formity, and it is evident that during this period these dioritic rocks invaded the field. 

This determination serves to cx)rrelate the diorite invasion of southeastern Alaska with 
the intrusion of the granodiorites of the Sierra Nevada in California. 

80HIST BAND. 
DS8CBIPTI0N. 

The rocks here grouped as schists are sediments which have been almost completely 
changed from their original condition by metamorphism. Beds of quartz sand now indurated 
to quartzite and strata of limestone now partly changed to marble occur at different horizons, 
but the great mass of the series is garnet, mica, and homblende-«chist, presimmbly derived 
for the most part from the ciystallization of calcareous and argillaceous sandstones and 
shales. It has been proved that certain layers of hornblende-schist are derived from gabbro 
rocks, such as are locally found in a relatively unaltered state. The schistose or platy 
structure of the series lies parallel with the stratification as determined by the presence of 
limestone, quartzite, and other well-defined beds evidently of sedimentary nature, and in 
general by the surfaces of separation between layers of different composition. 

OCCUBBENCE. 

The schists form a continuous band, lying next to the diorite of the Coast Range, from 
Port Houghton to the vicinity of Eagle River. Irregularities in the intrusive contact and 
possibly also folding, which has not been detected, cause a variation in the width of this 
band of from 6 down to about 2 miles. About 30 miles northwest of Juneau it is cut out 
entirely by the edging over of the intrusive rocks, and does not appear in the region beyond, 
so far as it has been examined. Between the schists and the black slates which form the next 
band to the southwest the boundary is well defined and very regular. 

MINEBALIZATION IN THE SCmSTS. 

In the vicinity of Juneau the schists have not been found to contain any important 
mineral deposits, but along the shores of Endicott Arm a considerable amount of prospecting 
on extensive belts of mineralization may eventually reveal workable ores 

BLATB-GBEENSTONE BAND. 
DESCBIPTION. 

The rocks here grouped together are in part sedimentary and in part igneous. Carbo- 
naceous shaly rocks with occasional thin beds of dark-colored limestone constitute the sedi- 
mentary strata, while the igneous rocks interbedded with these are basalts or andesites, 
evidently erupted at intervals during the long period in which the water-laid formations 
were accumulating. The igneous rocks vary considerably in appearance, both because of 
original differences in composition or texture and because they have been unequally affected 
by metamorphism. They are all green in color, and the noncommittal name ** greenstone" 
is here used in their description. 

Throughout the region in which the slates and greenstones are associated the two sorts of 
rock vary in relative bulk. In the band as a whole the aggregate thickness of the green- 
stones exceeds that of the slates, as may be seen from inspection of the detailed map of 
Juneau and vicinity. In the mainland portion of the belt, however, the slates preponderate 
over the igneous rocks in the greater number of localities. Such differences as exist in the 
thickness of individual beds of greenstone are doubtless due to original inequalities in the 
lava flows. 

The greenstones and slates have been intruded by a considerable number of diorite masses 
in which the rock is evidently the same as in the Coast Range, and besides these there are 
still older intrusions of gabbro and younger dikes of basalt and related rocks. Locally 
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green rocks which are not distinguishable from the material of the lava flows show intrusive 
relations, and these are regarded as possibly the feeders of the extrusive masses. 

On Douglas Island there are a few dikes of diorite-porphyry different from any rocks 
found elsewhere in. the district. 

OCCURRENCE. 

The slate-greenstone band lies outside of the schist band already described and runs 
parallel with it, extending from the sharply defined boundary with the latter to the shore 
of the mainland and also lapping on to the landward sides of the adjacent islands. The band 
reaches its maximum width of about 17 miles, including the portion beneath Stephens 
Passage, opposite the lower end of Glass Peninsula on Admiralty Island. In a section 
across the lower end of Douglas Island it is not over 1 1 miles wide, and still farther north it 
narrows greatly because of the crosscutting course of the Coast Range intrusive. The band 
is not present in the Poreupine placer district. 

This complex group of rocks is represented upon the general map by two colors. A band 
of black slates from one-half mile to 3 miles in width, lying next to the schists, is distinguished 
from the remainder of the group because it carries the principal lode system of (he Juneau 
belt. This slate is free from greenstone; its outer limit, as mapped, represents the position 
of the first beds of the volcanic rock, which in the remainder of the section allemate with 
the black slates (PI. XXXVII). On the Juneau map the relations of slates and green- 
stones are shown in greater detail. 

BLACK SLATES. 

The sedimentary portion of the slate-greenstone band is almost entirely black slate, 
produced by the metamorphism of fine-grained carbonaceous shales. Carbonaceous matter, 
which was present in the original shales, has been converted into graphite, which is now 
found disseminated throughout the slates in considerable amounts. In some of the mines 
there is so much graphite that the men appear like coal miners, and in some cases the 
mineral interferes seriously -with ore dressing, because it tends to produce large amounts of 
slime. The slates are as a whole rather calcareous, and they occasionally contain thin beds 
of black limestone. The latter are, however, not very persistent. Usually these limestones 
are graphitic as well as the slates, but at Taku Harbor there are limestone beds so little 
changed by metamorphism that the fossils which they contain are fairly well preserved. 
These organic remains are sufficient to show that the slate-greenstone series is of Carbonif- 
erous age, and they are therefore to be correlated in a broad way with the very similar 
rocks occturing throughout the Sierra Nevada of California and in various parts of British 
Columbia. 

MINERALIZATION IN THE BLACK SLATES. 

Hie larger number of mines and prospects in the Juneau belt are located on the band of 
black slate which lies between the schists on the northeast and the first greenstones on the 
southwest. Beginning on the south, the mineral claims near the head of Port Houghton, 
the placers and partially developed lode mines at Windham Bay, and the mines at Sumdum 
and prospects on Fox Island all occur along or near this black slate. From Holkbam Bay 
to Taku Inlet the slate band is heavily forested and such prospecting as has been done has 
not shown sufficient indication of valuable deposits to warrant any exiensive developments, 
but from Taku Inlet northward to Eagle River and Kowee Creek veining, though more 
prominent along certain stretches than along others, is practically uninterrupted. In 
subsequent pages the complex of veins which follows this black slate is described as the 
main lode system of the Juneau belt. 
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GREENSTONES. 

Tho greenstone beds which alternate with the black slates of the Juneau belt have seven] 
characteristics which indicate that they were formed as volcanic lava flows. In many 
places they have been greatly changed by metamorphism, but elsewhere their minerals and 
crystalline texture mark them as igneous rocks. 

In the mountains of Dougml Island they show a rough-bedded arrangement coDforming 
with the general stnicture of the neighboring formations. A close study reveals layers vary- 
ing in composition and coarseness of crystallization, and occasionally amygdaloidal structure 
is found, showing the original vesicular nature of the rock. Angular breccias also occur in 
which the fragments of andesitic material are contained in a matrix apparently consolidated 
from a molten condition. All these features are such as would occur in a succession of vol- 
canic flows, and the igneous origin of these rocks is well established. 

Tlie greenstones which form the backbone of Douglas Island are in general somewhat less 
altered than those of the adjacent mainland. Pyroxene is one of their most abundant con- 
stituents, occurring in well-formed crystals which give the rock a porphyritic appearance. 
Olivine is also sometimes present. The groundmass is always decomposed, so that its 
original nature can not be definitely determined, but it is fairly certain that considerable 
amounts of feldspar were present and the lavas are regarded as having been originally 
andcsites. 

OBEENSTONS SCmSTS. 

In their most altered form the greenstones are fine-grained schists, composed largely of 
chlorite and calcite. When less metamorphosed they often contain fibrous hornblende, and 
feldspar is sometimes observed. Chlorite is always present and makes up the larger part of 
the groundmass, even when the original pyroxene remains unaltered. 

In certain localities where the greenstones have been permeated by mineral-bearing 
waters they contain considerable amounts of pyrite, and in some places they have been 
bleached to a light-yellow color, as may be seen in several places on Douglas Island. 

0ABBR08. 

Intrusive dikes of dark-colored rock rich in hornblende are a prominent feature in the 
neighborhood of Juneau, where they are inclosed in the greenstones, schists, and slates 
which lie between Gastineau Channel and the diorite mass of the Coast Range. The pres- 
ence of these rocks has been noted from Kowee Creek southward to Taku Inlet, but they 
were not found north of Bemers Bay nor in the southern part of the Juneau belt. None 
of them were found on Douglas Island. 

These rocks have the composition of diorite or amphibolite. They are dark green or 
nearly black in color and, therefore, quite di^erent in appearance from the Coast Range 
diorite; they are, also, as a rule, readily distinguishable by reason of their texture from the 
greenstones which have been described. They commonly possess a more or leas schistose 
structure and specimens were obtained which give evidence under the microscope that the 
hornblende is of secondary origin and probably derived from pyroxene. In places where 
the original texture of the rock has not been destroyed it Ls distinctly granular and mod- 
erately coarse-grained. It is therefore well e-stablished that these rocks were originally 
gabbros. For convenience, however, they may be called diorites in conformity with the 
established local usage, which is allowable from their present mineralogy. 

The dikes of diorite or altered gabbro occur from the vicinity of Gastineau Channel back to 
the intru.sive contact, but they have been represented upon the detailed map only in the 
black-slate area, which carries the lode system of Sheep and Gold creeks. Along this belt 
their intrusive nature Ls exhibit-ed by local crosscutting and on the divide between Gold and 
Sheep creeks by branching of the dikes. In Gold Creek certain of the diorite bodies are 
mineralized and have furnished a considerable amount of low-grade ore. In cases where 
the dikes are charged with sulphides the rock has undergone a second alteration in which 
the hornblende has been changed to mica and large amounts of calcite have been introduced. 
This feature is described on page 62. 
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BASIC DIKES. 

Sever&l small dikes of dark-colored rock crossciitting i\w various formations havo been 
noted in the vicinity of Juneau. In the workings of tho Alaska-Juneau mine in Gold Creek 
three parallel dikes of diabase averaging about 6 feet in width wore noted. The rock has a 
fme-grained diabasic texture and consists of greully decomposed feldspar, probably labra- 
dorite, together with ba<*altic hornblende partly altered to uralite. Magnetite occurs in 
disseminated grains. 

On the inland shore of Gastineau Channel, about 2 miles southea.st of Juneau, is a small 
dike of dark-brown minette. This rock has a granular texture and is composed mainly of 
biotitc and basaltic hornblende, with some feldspar and a small amount of aiigite. Acces- 
sory minerals are titanite and magnetite. 

Basalt occurs in the Treadwell mines in small dikes transverse to the l)edding of the slates 
and the trend of the ore bodies. The rock is greatly decomposed, but its original minerals 
seem to havo been hornblende and feldspar, ^th a small amount of olivine. 

.The dikes which have been mentioned have been intruded since the formation of the 
quartz veins. They are tentatively correlated with basic dikes which cut the Eocene foima- 
tions on Admiralty Island. 

OSOLOOIO HI8T0RT. 

The sedimentary strata which form the main country rock in the Juneau district were 
laid down in Paleozoic time, and they were afterwards covered by a great thickness of bedded 
rocks, probably comprising representatives of the different geologic periods up to and 
including the lower Cretaceous. ' The greenstones now exposed to view are in part lavas, and 
in so far they are contemporaneous with the strata with which they occur, but some of them 
are intrusive and may possibly have been introduced after the close of Paleozoic and Meso- 
zoic sedimentation. Following early Cretaceous sedimentation came a period of disturb- 
ance and metamorphism ; the bedded formations were subjected to enormous earth stresses 
whicli produced internal motion and recrystallization, resulting in the complete conversion 
of the sedimentary rocks into schists and slates, and in the alteration of the volcanic rocks 
into chloritic greenstone. The upturning of the strata to their present inclined position 
may have been contemporaneous with the metamorphism or may have followed it. Deci- 
sive data upon this point have not been secured. 

After the metamorphism and the extensive disturbance of the previously flat-lying forma- 
tions, dikes of dark-colored basic rocks were intruded, mainly along the cleavage of tho 
8lat«» and schists. Apparently these were originally gabbros, hut they are always meta- 
morphosed and now have the mineralogical composition of diorite. None of the gabbro 
dikes occur with the Treadwell deposits, but they are characteristic in the Gold and Sheep 
creek mines. 

Subsequent to the intrusion of the more basic rocks came a period of dioritic invasions. 
The axial mass of the Coast Range is composed of many distinct bodies of granular rock 
more or less closely related to normal diorite. The compositir nature of this core and the 
structural relations of its different members show that it Is not a simple batholith. On the 
contrary, they lead to the belief that the mineralogically varial)le and recognizably separate 
dioritic bodies represent a Series of intrusions derived by succo^ssive differentiations from a 
magma of average composition. The position occupied by this hypothetical parent magma 
must have been far below the portion of tho earth shell now (»pen to examination. Its 
separation and tho migration of the resulting generations into the superjacent crust doubt- 
less covered a long period. This explanation for the varj'ing composition of the related 
granular rocks of the main diorite belt and the conception of many intrusions not strictly 
contemporaneous are regarded as applicable also to the outlying dioritic mosses which occur 
in all parts of southeastern Alaska. The present knowledge of Alaskan geology shows that 
this rock invaded the field after the metamorphism which followed Cretaceous deposition 
and before the upper Cretaceous and Eocene strata were laid down. 
Bull. 287—06 3 
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Tlie nex< events plainly recorded in the rocks themselves were the formation of frafCtiires 
and the deposition of the veins. There is, however, abundant evidence in the physiographic 
history of the region that many important occurrences came between the diorito intrusions 
and the mineralization. It is known, for instance, that uplifts have occurred and that 
erosion has been going on over a large part of the Pacific coast province, with comparatively 
few and relatively unimportant interruptions, since the late Mesozoic. In southeastern 
Alaska and at least the adjacent portion of British Columbia one uplift has succeeded an- 
other, each favoring renewed activity of erosion, until rocks once deep within the outer earth 
shell now appear ai the surface, because the former covering has l)een gradually eroded 
away. For a long time after the diori^e intrusions the rocks now exposed, which hold the 
gold quartz veins in sharply marked fractures, were probably not in a condition to yield 
to deforming stresses, except in some manner approaching or akin to plastic flow. It 
may be conceived that they became rigid enough to receive well-defined breaks and to hold 
the same, without immediate natural welding, only after they had been relieved, by long- 
continued erosion, of very considerable masses of the originally overweighing rock. As 
the rocks gradually emerged from the zone. of flowage, the same forces which were active 
in producing continental uplift — namely, forces radically applied — ^would have been sufficient 
to cause the fracturing observed. The connection of minor localized adjustments along 
fissures and joints with known crustal deformation on an extended scale seems more reason- 
able and satisfactory in the present case than an appeal to tangential forces, because inde- 
penden" evidences of general horizontal compression of correspondingly recent da o have 
no; been recognized. 

A strong reason for believing in a long interval between the diorite invasion and the 
formation of the veins and impregnations now observed is seen in the probable origin of 
the fissures, as briefly outlined above, but there are also other facts pointing to an interval 
l)e ween the two manifestations. In many regions aplitic dikes are found associated with 
graiii ic or dioritic in rusions in such rela-.ions that it is now generally recognized iha. these 
a iiWr, roc^ks are usually, if not always, among the final produces of difTerentiaJon in all 
such magmas. Along the borders of the main diori.e core in ihe Juneau region dioritic 
apli es o<'cur cutting the large granular intnisions and also inclosed in the adjacent schists. 
In some case outlying masses of dioriie are also accompanied by the later dikes, but they 
are rarely observed at any great distance from the large intrusive bodies. They are, 
therefore, regarded as late separations from the diori.ic magma. However, a few quartz 
veins had been formed previous to some of the aplite dikes, for there are cases where they 
are cut by the apliies. On the other hand, there are later quartz veins which cut the aplites, 
so that the formation of quartz veins and aplite dikes seems to have been going on during 
the same general period. It appears probable that the deposition of the quartz veins waa 
mainly after the last of the apli.es were formed, for contemporaneous sulphide minerals 
are found in most of the quartz veins, and, so far as observed, when sulphides occur in the 
apli.e^, they always a<'.company quartz secondarily introduced into the broken or crushed 
dikes. 

The formation of fissures, zones of sheeting, and brecciation furnished channels of free cir- 
culation for waters either in part derived from the still deeply buried portions of intrusive 
masses or at least heated by coming into proximity with them. .The waters are thus 
Regarded as ascending solutions carrj'ing various mineral materials from which quartz, 
calcite, metallic sulphides, and gold were deposited to form the existing veins and impreg- 
nations. The presence of gases as accessory mineralizers is evidenced by the occasional 
occurrence of tounnalinc in the quartz veins of the Juneau district. This mineral is char- 
•acterbJlically formed by pneumatolitic or gaseous emanations from igneous rocks, and in 
the region here considered its pre.sence is favorable to a genetic connection between the gen- 
oral mineralization and the lalcst previous intrusions — that is, with the dioriics. Rutile, 
whicli or<Mirs in some of ihe veins and very conuntmly in the Treadwell ores, is likewise 
probably an indication of magmatic emanations. 
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After the ores had heen deposited, still further fissuring seems to have been produced, 
and a few small basalt dikes were intruded, but there is no evidence of important rediistri- 
bution of the metallic contents in any of the ore deposits which have been examined. 

Subsequent events seem to have been principally those of continued erosion, which has 
cut away many veins and brought others- to light, and in some 6ases has concentrated 
the gold from their superficial portions into workable placers, all of which seem to have 
origiiiated since the Glacial period. 

ECONOMIC GEOLOGY. 

DISTRIBUTION OF METALLIC MINERALIZATION IN SOUTH- 
EASTERN ALASKA. 

nfTBODUonoK. 

Southeastern Alaska is a mountainous, densely wooded region threaded by navigable 
waterways, which separate the numerous islands of the Alexander Archipelago and in 
many places penetrate the rugged mountains which border the mainland. These channels 
afford ready access to the different districts where mining operations have been carried 
on, and the profitable exploitation of mineral deposits depends very largely upon the trans- 
portation facilities which they offer. For this reason and because of the physical difliculiies 
presented by the rough topography and the dense growth of forestry and underbrush, 
prospecting has been mainly confined to the vicinity of salt water. Although no extensive 
development has been attempted in many localities where the existence of promising veins 
has been recognized, the whole region has been examined at least cursorily, and the general 
distribution of mineralization is fairly well known. The data available are very incomplete, 
but the relations of occurrence are sufficiently well established to show the existence of 
several bands of zones in which mineral deposits are more numerous than elsewhere. 

ZOKSS 07 KnrSEAIIZATIOir. 

Throughout the whole of southeastern Alaska and across the Coast Range in the contigu- 
ous portion of British Columbia, almost all the mines and prospects, both lode and placer, 
are distributed in zones which follow the outcrop of certain bands of rocks more favorable 
than others for mineralization. Several of these zones may be more or less satisfactorily 
established, but none of them are sharply limited and mineralization is by no means confined 
to them. 

One of the metalliferous zones lies on the inland side of the Coast Range belt of intrusives 
and may be traced by prospects located in the region at the head of Portland Canal and on 
Unuk and Stikinc rivers. The country rock in this belt is reported to consist largely of 
black slate and limestx)ne, although diabase and diabase tuffs which probably correspond to 
the rocks called greenstones in this report, are also present. So far as known, this eastern- 
most belt is essentially gold bearing. Its extension toward the northwest takee in the valu- 
able placers of the Atlin district, and along the same strike near Lake Bennett sufficient 
mineralization exists in the rocks to have warranted a considerable amount of prospect- 
ing in the past. The rocks in this last-named district arc mainly black slates and green- 
stones, with intercalated bands of bituminous limestone, and all these bedded rocks are 
intruded by masses of diorite and granite similar to but separated from the intrusive com- 
plex of the Coast Range. 

Another zone of mineralization lies far to the westward on the outer edge of the Alexander 
Archipelago. It is marked particularly by a number of gold prospects in the vicinity of 
Sitka on Baranof Island and farther north by the presence of considerable mineralization in 
various parts of the peninsula between Glacier Bay and the open ocean, where both copper 
and gold are known to occur. 

InuDec'iately west of the intrusive belt of the Coast Range, and therefore lying between the 
two belts which have been mentioned, there is a broad zone marked by copper and guld 
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deposits in the Ketchikan district, gold in the vicinity of Wrangell, gold also in the northern 
part of southeastern Alaska in the region of which the Juneau helt forms a part, and again 
in the Porcupine placer district in the drainage of Chilkat River to the northwest. 

Metalliferous quartz veins and rock impr^nations are widely distrihuted in this zone, 
which may be defined in an approximate way a§ limited on the southwest by the massive 
limestones of probable Silurian age which course from Glacier Bay through the archipelago 
to the Ketchikan district, and on the northeast by the boundary between the bedded rock of 
the mainland and the diorites forming the core of the Coast Range. 

In the Ketchikan district copper deposits occur in association with dioritic and andesitie 
rocks, often along intrusive contacts with the sediments, but similar types are not known to 
exist in the northern part of this general zone. 

North of Frederick Sound in the region here under discussion, tlie zone may be conven- 
iently divided into two parts by a line drawn through Seymour Canal, the upper end of 
Stephens Passage, and the lower end of Lynn Canal to the head of Chilkat Inlet. Northeast 
of this line lies the Juneau belt, as the term is here employed, and on the southwest what may 
be called the Admiralty belt. 

The persistent northeast-southwest trend of the geologic formations of southeastern 
Alaska at large is strongly in favor of the belief that the Admiralty rocks extend northeast- 
ward through the mountainous country lying between Glacier Bay and Lynn Canal, connect- 
ing with rocks of similar age (Carboniferous) in the Porcupine placer district. Some pros- 
pecting has been done adjacent to the shore of Lynn Canal and along Endicott River, and 
the fact that mineralization is here present in notable amounts, together with the occurrence 
of gold in the placers of the upper Chilkat drainage, leads to the inference that the rocks 
along this general strip are very commonly mineralized. It b proposed, therefore, to include 
in the Admiralty belt all of this band from Frederick Sound northwestward to the interna- 
tional boundary. 

The Admiralty and Juneau belts have been separated for purposes of description, but they 
are essentially parts of one zone in which the nature of the mineralization is the same 
throughout. On Admiralty Island there has been less prospecting than in the adjacent 
portions of the Juneau belt, but the explorations of prospectors and the attempts which have 
been made to develop mines tend to show that, on the whole, conditions are here less favor- 
able than they are along the mainland. The geology and economic resources of Admiralty 
Island form the subject of a report by Mr. C. W. Wright, printed in the present volume, and 
the same geologist has previously published an account of the Porcupine district .a 

ORE DEPOSITS OF JUNEAU GOLD BELT. 

INTRODnOTIOK. 
GENERAL STATEMENT. 

As the designation is here employed, the Juneau gold belt comprises the mainland strip of 
southeastern Alaska from Windham Bay northward to the head of Lynn Canal, together 
with Douglas Island. Besides the band of the slates and greenstones so prominent through- 
out this region, it is thus made to include both the band of crystalline schists and part of the 
Coast Range diorites. Its mineral production has been entirely in gold and silver, and 
except in the case of a single group of mines, the main output has been gold, though this is 
always accompanied by varying amounts of the less valuable metal. 

CLASSIFICATION OF DEPOSITS. 

The gold occurs in various forms of lode deposits and in placers which have been formed by 
the breaking down ot the lodes during general erosion of the rocks and the concentration of 
their contents through the sorting action of streams. 

The placer deposits are reserved foe description in a later portion of tlie report. The lode 
depostts may Ix» divided into three classes: (1) V^'ins; (2) impregnated masses of rock; (3) 
mixed deposits, consisting of veins and impregnations together. 
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The word **vem" is here applied to mineral aggn^-gatea of whatever form or extent^ depos- 
ited from water solutions in fractures in the rocks. 

In the Juneau belt the vein stufT is ordinarily quartz or calcite, one or both, with variable 
proportions of other minerals, particularly sulphides of the metals which are commonly 
accompanied by gold and silver. In their mineralogy the veins show only minor variations 
from place to place, the most noteworthy differences being seen in the amounts of metallic 
sulphides present. As a rule these vary from little or none up to 3 or 4 per cent, or in ore 
shoots of limited extent up to a much higher proportion. 

In their form and occurrences the veins exhibit great irregularity. In general, in regions 
where individual veins are strongly developed, it is sometimes possible to trac* them for a 
distance of several miles. More commonly, however, it is found that uninterrupted vein 
fillings do not extend for more than a few hundred feet in a horizontal direction. This is 
notably the case in southeastern Alaska, where the veins are characteristically discontinuous. 
They are, however, very numerous, and in many instances they are aggregated along cer- 
tain lines determined by the structural features of the inclosing rocks, so that the cx)mbina- 
tion of many veins, each one unimportant by itself, constitutes a system, and such composite 
systems are often traceable with considerable distinctness for long distance^). The descrip- 
tive term ' 'stringer lead *' has been applied to complex veining of this sort, and in the present 
report this designation will be used for aggregates of veinlets which are confined to a com- 
paratively narrow zone. More extensive complexes, such as the one upon which many of 
the mines in the Juneau belt are situated, will l)e referred to as **lode systems," which may 
include many stringer leads and isolated veins. 

Throughout the district probably the greatest number of veins, and in general the larger 
ones, occur in fissure openings which follow the structure of the inclosing rocks. Practically 
all of the veining has been formed since the schistose and slaty structures were developed, 
and cleavage, heterogeneity in the bedded rocks, and the presence of intrusive dikes have 
been determining features in controlling the direction of many of the fractures which were 
produced by later movements in the lithosphere.a Throughout the region stratification, 
cleavage, and intrusive contacts are commonly parallel with each other, and of the veins 
which follow these features those which occur between two sorts of rock possessing different 
rigidity (as between soft slate and greenstone or diorite) are apt to bo the strongest and 
most continuous. In most cases, however, instead of solid veins lying between two differ- 
ent beds, one finds typical stringer leads composed of numerous nearly parallel veinlets occu- 
pying irregular openings in the slates adjacent to the contact. Stringer leads are. character- 
istic of the slaty rocks, and they occur in many places irrespective of the proximity of massive 
strata. These stringer leads are commonly composed of series of parallel overlapping vein- 
lets, occupying openings along the slaty cleavjige or in some places cutting acn)ss the struc- 
ture. Though in many easels there, is no vLsihle connection between adjacent stringers, the 
rock is often cut in all directions by reticulating veinlets. In another form of stringer leads 
gash-like fractures have been opened in some rigid rock, and commonly these are- confined 
to the vicinity of contacts with the inclosing slates. In some instances the veinlets extend 
across the contact into the more flexible rock, but as a rule the vein stuff stops where the 
change in rigidity takes place. Vein aggregates of this sort an^ sometimes traceable for 
several hundred feet, as may be observed in Gold Crock and in the Windham Bay and Sum- 
dum districts. 

Instances of strong crosscutting veins are comparatively rare, though they have been 
noted. The best veins of this sort which were observed are in the portion of the belt north 
of Juneau. In the vicinity of Yankee Cove several transverse veins have been prospected, 
and here they are confined to a certain band of massive greenstone across which they extend 



aThis term is used in place of tho phruse "stony crust of tho earth" to avoid any implication of theo- 
ries concerning either the state of the earth's interior or tho relations existing t)etween its outer and its 
deep-seated layers, such as ara naturally connected with the word crust. 
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from one boundary to the other, a distance of over 2,500 feet. In the Bemere Bay district 
there arc also a large number of veins transverse to the general country structure. All of 
these, so far as developed, occur in an outlying body of dioritc, which, like the greenstones 
mentioned, is a very massive rock. The veins occupy fissures with sharp walls, but while 
some of them are traceable for upward of 2,000 feet, as a lulo their fissures close completely 
at either end of a more or less lenticular mass of vein stuff varying in horizontal length from 
50 to less than 1,000 feet. So far as developments have shown, veins of this sort seem to 
have a greater continuity in depth than in horizontal outcrop. 

IMPREGNATED BOCK MASSES. 

In this form of mineralization the metallic minerals are disseminated more or less irreg- 
ularly through masses of country rock. As in the case of veins, impregnations have been 
formed through the action of circulating water, but where the mineral is distributed through- 
out the rock it is evident that no definite channels existed to which the metalliferous solutions 
were confined and in which deposition could take place. Instead the mineral-bearing 
waters permeated the mass of rock, attacking it chemically, dissolving out certain sub^ 
stances and depositing others in their place, producing in this way what is known as meta- ' 
somatic alteration. In many instances one of the products of this replacement is iron 
pyrites, and other sulphide minerals also occur. 

Impregnation deposits have been observed in all parts of the field, and they occur in sev- 
eral sorts of rock. The greenstones seem to have been particularly liable to this sort of 
mineralization. In most cases where rock masses containing disseminated sulphides have 
been prospected it has been found that the gold present is not sufficient to constitute an ore. 
For this reason but little attention was paid to these deposits during the present investiga- 
tion. There are, however, some deposits which seem to be worthy of further exploration. 
The largest amounts of disseminated sulphides were observed on Douglas Island, where in 
two areas, one on Nevada Creek and the other at the base of the mountains back of the 
Treadwcll mines, very extensive alteration of the rocks is to be observed. This alteratbn 
is accx>mpanied by a very lai^e amount of introduced sulphides. 

MIXED DEPOSITS. 

Veining and impregnation are combined in the ore bodies of the Treadwell mines on 
Douglas Island, and these form the most noteworthy examples of mixed deposits. Others 
have been noted, however, and will be mentioned in the detailed deFcriptions which follow. 

In the Treadwell deposits the masses of igneous rock which have been transformed into 
ore have the form of dikes lying parallel with slates and an intcrl^edded stratum of green- 
stone, l)etween which they have been intruded. These dikes were fractured, and in their 
broken condition became channels for the circulation of mineral-bearing waters which 
deposited vein stuff in the open spaces, and soaking into the fragments of the broken rock 
attacked them as they were able, destroying to a degree certain of the minerals present, and 
depositing new minerals in their stead. Among these introduced minerals arc various 
sulphides, of which the principal one is pyrite, which is accompanied by a small amount of 
gold. Pyrite and gold occur also in the veinlets, and the whole rcocmontod mass cx>nstitutes 
the ore of the mines which comprise the famous Treadwell group. Through the activities at 
the,se mines the mixed deposits have become the most important of the three classes here 
recognized. 

RELATION 07 VEIK8 TO OEOLOOIO STRTTOTURE. 

GENERAL STATEMENT. 

Throughout the Juneau belt there is a close relation between the distribution of the veins 
and the geologic structure — a parallelism of vein systems and ore deposits with the out<:rop8 
of bed-rock formations, which is one of the most noteworthy characteristics of the district, 
and therefore worthy of special description. 



RELATION OF VEIN 8 TO STRUCTURE. 25 

B^SUM^ OP 8TRUCTUBE . 

The Juneau gold belt, as already deflned, comprisea the niainlaud strip of southeastern 
Alaska from Berners Bay on the northwest to Windham Bay on the southeast, together with 
Douglas Island. Three easily distinguishable bands or groups of rocks may be traced 
throughout the length of this belt — the great dioritic mass of the Coskst Range, a band of 
crystalline schists outside it, and a band composed mainly of alternating slates and green- 
stones lying between the schists and the coastwise salt-water channels. Rocks of this last 
group appear also on the inland edge of Admiralty Island, and though the mainland part of 
the band is never wider than 8 miles, its total width is at least 16 miles. 

The persistence and continuity of the formations named above is a reflection of the genen.- 
parallelism of the structural features throughout southeastern Alaska as a whole, and, so fr. 
as observations have extended, the original stratification and secondary schistose or si 
structures strike from northwest to southeast, following the average trend of the geoloj. ic 
formations and the main features of topography. The tilting of the rocks and the formation 
of secondary structures is known to have taken place prior to the great dioritic invasion in 
the Coast Range, and the stratification and cleavage together have almost entirely con- 
trolled the direction of the main diorite contact and the course of the outlying dikes, l)oth 
iBjrgB and small, so that intrusive contacts, wherever observed, are nearly always parallel 
with the strike of the inclosing rocks. 

DISTRIBUTION OF MINERALIZATION. 

Of the three bands or groups of rocks mentioned above, the slate-greenstone hand is pre- 
eminent in the number of quartz veins and in the amount of metallic mineralization wliich it 
contains. Both the schists and the main diorite locally inclose veins or metallic impregna- 
tions, but while all occurrences must stand on their individual merits, and no hard and fast 
rule can bo established, up to the present such prospecting as has been carried on in the areas 
covered by these rocks seems to indicate the comparative rarity of valuable mineralization 
in them. 

All the developed lode mines and known valuable placers and nearly all of the promising 
prospects of the belt occur in the area occupied by the slates and greenstones, though in some 
cases, as in the Berners Bay district and at the Treadwell mines, the actual wall nx*ks are 
intrusive masses in these old bedded formations. Veins and impregnations are found 
throughout the whole exposed width of the band, between its inner boundary next to the 
crystalline schists and the shores of Stephens Passage and Lynn Canal; but, especially from 
Juneau southward, there is a marked grouping of prospects and developed properties along 
the inland side of the band on or near the black slate strip which adjoins the schist band lying 
to the northeast. This strip has been represented on the geologic map of the Juneau belt, 
and the mineral lodes which it carries have been grouped together and called the main lode 
system, which is more fully described below. 

Northward from Douglas Island and Juneau veins and impregnations in the outer part of 
the slate-greenstone band become more pronounced than farther south, and the main lode 
system is not so readily distinguished from the rest of the mineralized belt. 

On Douglas Island the ore Ixxlies of the Treadwell group are situated 2 miles from the main 
lode system of Gold Creek, and the undeveloped deposits on Nevada Creek lie 4 miles from 
the edge of the black-slate strip in Sheep Creek. Farther north, along the mainland from 
Mendenhall River to Berners Bay, prospecting has revealed promisingyeins at many horizons 
in the series of alternating slates and greenstones, between the black slate and Favorite 
Channel; and beyond Berners Bay, where the bedded rocks are intruded by masses of diorite, 
veins are very widely distributed. 

Prospecting has bean done still farther north, well back in the diorite complex on Katzehin 
River, where it is reported that there are several areas or .strips of slate included in the diorite 
though with what results is not known. In the vicinity of Skagway also there has been a 
good deal of exploration work, though so far as learned such mineralization as has been 
discovered gives Httle encouragement for further development. 
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MAIN LODE 8T8TEM. 

One of the most noteworthy features of the Juneau lx»)t is a lode system or complex of 
veins, which, with certain variations in its development, is traceable throughout the greater 
part of the belt. 

The linear distribution of the mines of this part of southeastern Alaska has been recog- 
nized for many years by those interested in the development of the region, and it has been 
commonly held that a more or less well-defined band exists in which a greater number of 
auriferous veins are present than in the rocks on either side. The basis of this view is imme- 




Fig. 1.— Sketch map showingUistributlon of mines and l»est developed prospects in the J uneau gold belt. 

diately apparent when the positions of the host developed mines of the mainland area are 
platted on the map, and they are found to lie almost in a straight line nmning parallel with 
the general northwest-southeast course of the adjacent coastwise channels « (fig. 1). 



o So far as known to the writer the zonal distribution of the mines In the Juneiiii l)elt was first recortied 
in print by O. AV. (Jarsidc, who has given a very cU*ar description of the important geographic relations 
of what he calls the mainland svstem of lodes, together with valunl^ie notes upon the occurrojice and 
development of the gold ores of the district. Sec The mineral resourct« of southeastern Alaska: Trans. 
Am. Inst. Min. Eng., vol. 21. pp. 815-823. 
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As already stated, the main structural features of the country have the same trend as these 
waterways, and with the mapping of some of the more readily distinguishable divisions of 
the slate-greenstone band, it has lieen found that the principal lodes on the mainland occur 
in a sharply defined band of black slates lying between crystalline schists on the inland side 
and a thick succession of bedded greenstones on the coast ward side. Tlicse black slates, 
constituting the uppermost member of the slate-greenstone series, have a width of from one- 
half mile to 3 miles, and they may be followed northwestward from Port Houghton and Wind- 
ham Bay to Juneau, and thence nearly to Bemers Bay. Farther south their outcrop has not 
been traced, but there is every reason to believe that they extend for a long distance parallel 
with the general course of Frederick Sound. 

On or near this band of slates are located many of the prospects at Windham Bay, mines 
at Sumdum and at Snettisham, and those in Sheep and Gold creeks near Juneau, while lo 
the northwest the same rocks, with their contained veins, may bo followed continuously 
arrross Montana basin, Windfall Creek, and Eagle River nearly to Bemers Bay. Here in 
the drainage of Koweo Creek they are cut out by the main contact between the sedimentary 
rocks and the Coast Range dioriic, which in this vicinity gradually crossimts fho liedding 
toward the west. 

FSA0TTJRE8.a* 
GENERAL STATEMENT. 

The word "fracture" as here used refers to openings in the rocks which have been filled 
with vein stuff deposited by aqueous agencies. It is employed more or less interchangeably 
with '^ fissure,'' though the latter is given a less genera] meaning. 

In many cases the fractures are continuous for considerable distances, in some instances 
for several thousand feet, but as a rule their length, as delennined from the veins which 
they contain, is measured by a few hundreds or a few tens of feet. Many short gash-like 
fractures also exist, and locally large veins occurring near each other are connected by 
networks of veinlets which occupy minor cross fractures. 

Throughout the Juneau belt all sorts of rocks carry fractures, which vary greatly in their 

fonn, lx).h with the character of the rock across which they break and wiJi the relations of 

the difi'erent rock masses. They strike in many directions and dip at different angles, but 

,by far the greater number which are marked by prominent veins have the same strike as 

the wall rocks and are in fact openings along bedding or cleavage surfaces. 

Transverse fractures are commonly short ones, and this is particularly true in flexible 
beds of sla'e or greenstone schist, which naturally yield by bending rather than by breaking. 
In rigid rocks, however, cross veins may extend for long distances, as illustrated by certain 
veias in the vicinily of Yankee Cove and in the Bemers Bay district. In the fonner locality 
strong veins in well defined fissures strike directly acrass the general stmcture, but are 
confined to massive beds of greenstone which they traverse from side to side. At Bemers 
Bay they occur in massive diorite. In the main lode system lenticular veins of quartz in 
cross fractures are very common, and they may be studied to advantage in the open-pit 
workings in Gold Creek, where they are sometimes quite isolaied; but more frequently they 
occur in series and are accompanied by stringers lying parallel to the slaty structure, the two 
sorts together forming complex s. ringer leads. 

In cases where relatively small lx)dies of massive rock are inclosed Ixjtweeij thick lx»ds of 
flexible slate the former are often thoroughly brecciated by intersecting fractures, while the 
latter, though they were subjected to the same pressure, have lieen only slightly broken. 
The difference in the manner in which the two .sorts of ro<-k have yielded is evidently due to 
the great rigidity of the one when compared with ihe flexibility of the other. 

« Spencer, Arthur C. Tho origin of voin-fillod o£M;iiings in southoustorn Alaiikji: Trans. Am. Inst. 
Min. Eng.. vol. 36, igOO. pp. 1211-121ti. 
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CX>NJUOATE RELATIONS. 

Two sets of fractures having the same or nearly the same strike and dipping in opposiie 
directions, with the included angle approximately 90°, constitute a conjugate system. As 
thus defined conjugate relations are to be observed in many places in the Juneau belt, 
though as a rule the two sets of fissures are not equally well developed. Fractures cutting 
each other at right angles may be observed in the Gold Creek mines, where one set strikes 
and dips parallel with the country structure, while the other, though it strikes nearly m 
the same direction, has an opposite dip. In the Douglas Island mines also two correspond- 
ing sets of openings are perfectly developed in the igneous dikes which form the ore bodies. 
Both sets strike approximately parallel with the lode, which in turn conforms to the bedding 
of the inclosing rocks, and here again they dip in opposite directions at nearly equal angles 
with the horizontal. 

ORIGIN. 

The origin of the fractures can not be discussed satisfactorily until the later geologic 
his.ory of the region is known in much greater detail than at present. Vein openings are 
always features of deformation and their production involves internal readjustments in rock 
masses, the equilibrium of which has been disturbed. In the present field various sorts of 
movement may have been going on, but so far as known the main movements sinc« the great 
diorii^ic invasion have been vertical uplifts of regional or continental extent. That such 
movements should be accompanied by tangential compression in certain regions is to be 
expecled, but the general effect of the more recent earth movements in southeastern Alaska 
and in this part of the continent at large seems to have involved expansion rather than 
shortening. In the Juneau district, at least, evidence of tangential compression independent 
of the vein openings themselves has not been observed, except under conditions poin^uig 
to a much earlier date than that to which the fissures must be referred. In general iO is 
believed that the features observed could have been produced either by essentially tangential 
compression or as a result of vertical uplift, though the real direction of the effective forces 
can not be determined from the data at hand. Under these circumstanc-es it seems inad- 
visable to suggest, as is commonly done in accounting for openings in the rocks, that the 
fractures have been produced as a result of compressing shear due to essentially horizontal 
movements. It is perhaps more plausible to connect the fractures with known rather than 
with imaginary movements, and they are, therefore, tentatively regarded as having be^n 
produced during general continental uplift. 

DATE OF FRACrrURING. 

No reason has been found to suggest the presence of fractures of more than one dale in 
the region at large, and all are believed to have been opened during the same period of 
deformation. They were formed after the intrusion and solidification of the Coast Range 
diorile, and before the deposition of late Mesozoic or early Tertiary strata which are found 
in an unmetamorphosed condition and in slightly disturbed position on several islands of 
the Alexander Archipelago. 

OBIOnr 07 THE VEIH8. 

AQUEOUS ORIGIN ASSURED. 

The general characteristics of the gold and silver bearing vems are sufficient to indicate 
that they have been formed, as such veins ordinarily are, by aqueous agencies. Schistose 
structure of the roc^ks and openings produced by earth movements furnished channels 
for underground circulation, and waters bearing various muicral substances in solution, 
taking advantage of those conduits, moved through them and gradually deposited the 
vein stuff as it is now found. 
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NATURE OF THE SOLUTIONS. 

The nature of these solutions can be arrived at only by considering the materials deposited 
by them. They are thus known in general to have contained lime, magnesia, soda, potash, 
gold, silver, iron, lead, zinc, copper, aluminum, molybdenum, arsenic, antimony, titanium, 
silica, sulphur, carbonic acid, boron, and fluorine. It is suspected also that chlorine may 
have been present, though this has not been definitely proved. 

DEPTH OF FORMATION. 

From the erosional history of the region, it is concluded that the veins were formed at 
a very considerable depth. Erosion has been going on throughout southeastern Alaska 
with relatively unimportant interruptions since the intrusion of the Coast Range diorites 
in middle Cretaceous time, and while the amount of denudation can not be estimated 
with any degree of accuracy, it may be fairly assumed that several thousand feet of rocks 
formerly lying above the general mountain level of the present have been carried away 
since the veins were formed. 

The range of the veins from an observed depth in the TreAdwcll mine of over 1,000 feet 
below sea level to heights certainly above 3,000 feet and probably higher, without any 
Bflsential change in mineralogical or physical character, also speaks for their formation at 
great depth, since it can hardly be imagined that near the surface similar ox>nditions 
for deposition could have obtained for so great a vertical distance as 4,000 feet. Also 
suggestive of depth is the presence of such minerals as biotite, sericite, tourmaline, rutile, 
albite, zoisite, and chlorite in the veins and of sericite, biotite, epidote, c^lcite, albite, and 
quartz as metasomatic replacements of former minerals in masses of rock which have been 
altered by the mineralizing waters. 

SOLUTIONS PROBABLY HEATED. 

If , as is believed, the veins were formed at a depth exceeding 6,000 or 8,000 feet below 
a former surface, it may be assumed that the solutions from which they were deposited 
were in a heated condition, especially since the waters probably had their source at still 
greater depths. 

TTie vertical range of the veins without a corresponding change in their mineralogy 
may be used as an argument that the vein-forming waters moved from below upward, 
since it is to be expected that descending waters would produce a progressive differentiation 
of products in a vertical sense .a Moreover, the metasomatic changes in the wall rocks 
due to the action of the solutions are of the same nature as those observed in California, 
which Mr. Lindgren concludes could have been produced only by heated ascending waters. ft 
On this subject he says: 

Waters which have exercised such a powerful metasomatic influence on the rocks in the vicinity of 
the veins and-contained such large quantities of carbon dioxide as arc required by the facts of metaso- 
matism arc not known to occur in nature except as ascending, usually thermal, springs. 

In the Gold Creek mines the alteration of the diorites which carry green hornblende to a 
rock composed mainly of quartz, calcite, biotite and chlorite (see p. 62) is different from any 
metasomatic change by hydrothermal metamorphism which has lx»en reported in pub- 
lished studies in that the development of biotite in this way has not been described. The 
change is one which can not be readily conceived of as being brought about by descending 
meteoric waters, and, it is believed, is one which requires the explanation given in the above 
quotation. The general nature of the process may be regarded as similar to that described 
by Mr. Lindgren, but the intensity of the meta.somatism would seem to have l)een even 
greater than in the California occurrences which he has described. 

From these considerations it seems, then, that heated ascending solutions have l)e4»n 
responsible for the deposition of the veins. 



• Van HIse, C. R., A treatise on metamorphism: Mon. U. 8. Geol. Survev, vol. 47. 1904. p. 1134. 
^OoId-quartK veins of Nevada City and Grass Valley, Cal.: Seventeenth Ann. Rept. U. S. Ueol. Sur- 
▼«gr,pt.sr,ltt6,p.l73. 
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MAOMATIC ORIGIN PROBABLE.O 

The source of the solutions is difficult of dct'ermination, bocauso at the best we have here 
to dcAl with a problem the elements of which can Ix? only imperfectly known. The fact 
that the introduction of the veins can be fixed as later than the invasion of the field by the 
Coast Range diorite suggests a connection between the filling of the veins and the existence 
of the widely distributed intrusive rocks. 

Though this general connection is here assumed, the relation is manifestly not a direct 
one, since the diorite itself is sometimes the carrier of simple veins, as in the Bemcra Bay 
district , or the vein networks, as in the Treadwell deposits. The diorites of the Coast Range 
type must, therefore, have solidified previous to being fractured, and it is probable that 
after their intrusion and consolidation a long interval elapsed before they were fractured, 
preparatory to the formation of the veins. It is clear that if the vein waters were derived 
from igneous rooks, they were not given off by the particular masses of diorite which are 
found exposed to view. These waters must, then, have emanated from deeper rock masses, 
which undoubtedly remained in a magmatic condition after the consolidation of the intru- 
sives which had been forced up into the metumorphic rocks of the region. 

At this point direct evidence fails and our reasoning becomes speculative, though it ia 
believed not unwarrantably so. If we admit, as most petrographers are willing to do, 
that cooling magmas give off water during the progress of crystallization, then the geologic 
history of southeiistem Alaska strongly supports the hvpothesis that the vein-fonning 
solutions were in general of magmatic origin. 

In all parts of the region dioritic (in some cases granitic) rocks ocx^ur in lai^ and small 
masses, which can hardly be doubted to have been derived from a conmion source. Tlie 
great intrusive core of the Coast Range, from 50 to 80 miles wide and not less than 1 ,000 
miles in length, and all of the ^mailer masses of similar rock which appear on the islands 
of the Alexander Archipelago are thus conceived to have subterranean connection, probably 
at a considerable depth Ijelow the present surface. Granting such a mass of buried rock 
essentially coextensive with the coastal Pacific region northward from Washington to beyond 
the upper end of the Alaska panhandle, the origin of the solutions which have depomted 
the veins and ore^ of the region would not l>e far to seek. That it actually exists is regarded 
as highly probable, and upon this probability the magmatic hypothesis for the origin of 
the vein-forming waters is here accepted as the most satisfactory one in explanation of the 
observed facts and their relations. 

Remaining in a magmatic condition long after the intrusions derived from it had solidi- 
fied, such a reservoir of molten rock as is hero assumed would be an adequate source of 
water and of all the chemical elenient,s which are found in the ore deposits. 

All lavus at the time of eruption are known to contain water which escapes during solidifi- 
cation, and there is abundant evidence that the peculiar crystallization of the granular 
diorites and granites is to be explained by the presence of water in large amounts while the 
rock was undergoing consolidation. Once crystallized in the form in which we now observe 
them the granular rocks contain very little water, and the facts of their former wetness and 
their present dryness lead irresistibly to the conclusion that water must have escaped from 
the magma during its passage from a licjuid to a solid 8tat<». 

It is this water set free during the crystallization of the minerals of the rocks that is here 
suggested as the most probable agent in the dojK>8ition of the veins of the Juneau district, 
and the hyiK)thesis is l)elieved to l)e applicable over a much more extended region adjacent 
to the Pacific Ocean. 

iiYPornEsis OF meteoric waters. 

The hypothesis that waters originating upon the earth's surface have been the principal 
agent in the dep<xsition of the majority of ore deposits was long a favorite* one with students 
of this su})ject, and it has only recently l)een dovelop<'d in exteiiso by Vmf. C. R. Van Hiae, 



o Si>ciKor. Arthur C, Tho iiuijir^iiatir rjrigin of veiii-forniing waters in southotLslora Alaska: Trans. 
Am. Inst. Min. Eng., vol. 3G, 1906, pp. 971-978. 
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who urges lis very general application. Those who attcept the conclusions of this oininent 
investigator as presented in the chapter on ore deposits in liis n'cent treatis<^ on nietarnor- 
phism o will naturally accord but little weight to the views hen* stated in n'gard to tlio 
source of the waters which have formed the veins of the Jum^au district. 

The magmatic hypothesis as hen'in presented rest,s largely upon speculation, hut any effort 
to apply the rival theory becomes even more imaginative. The former accords with many 
of the cfwential features of geology throughout tlie region, and it has l)een built up in the 
attempt to correlate the facts which have lxH»n ol)served. There s<^ems, on the other hand> 
to be no side evidence in favor of the meteoric hypothesis, such as distinc^t phenomena 
attributable to <x>ncomitant effects of the processes which must Ix* assumed. 

On the meteoric hypothesis two sorts of fillings marked by distinct characters would be 
expected, namely, tho«» deposited during the descent of the waters and thase formed on 
the return journey toward the surface. The complete absence of any fillings which suggest 
in their mineralogy depositi(m by descending watt»rs b is therefore n»garded as being so 
strongly against the hypothesis as to make it untenable. 

ORIGIN OF ROCK IMPREGNATIONS. 

In the preceding discussion the general source of the waters which have produced mineral- 
ization has been considered in reference to the distinct vein fillings. In addition, impreg- 
nated masses of rock de8er\'e brief consideration. 

Alteration and impregnation in the wall rock adjacent to stringers or veins of quartz Ls a 
common feature of the district, and is strikingly illustrated in the ore deposits of the Tread- 
well mine and in those of Gold Creek, but on Douglas Tsland there are several other great 
nuLHses of rock which have been highly mineralized independently of any vein filling and 
apparently in the absence of well-defined fractures. (See pp. 24, 91.) 

In the mineralized greenstones exposed in Nevada Creek, near the southern end of this 
island, a certain amount of veining is present, but the filling of seams has evidently taken 
place since the general alteration and impregnation of the rocks. These veinlets contain 
eibite and rutile, which are characteristic of certain of the veins occurring near Juneau and 
also of the Treadwell deposits. They are therefore in all probability to be correlated in date 
with the general veining of tlie Juneau region. 

Though very inadequate for a final decision, the studies thus far made of these mass impreg- 
nations lead to the opinion that they must have originated previous to the general fracturing 
of the rocks. They are beheved to have been produced by waters moving through the 
rocks under some powerful impelling force from below, and, as has been deduced for the 
later vein-forming waters, a magmatic source would seem to be more likely than any other. 
If, indeed, the rocks were so deeply buried that openings could not exist in them — that Ls to 
say, if they were situated in a zone of rock flowage during the time they were being soaked 
with metalliferous solutions — a meteoric origin for the latter would seem to be impossible. 

RESUMi: OF disci: S8ION. 

The hypothesis that the vein waters were of magmatic origin can Ik' fully established or 
controverted only when the geologic history of southcasU^n Alaska is more fully known 
than at present. It can not be too strongly urged that the broad problem of ore genesis pre- 
sented in this important field depends for its solution upon the establishment of the position 
which vein and ore deposition has o<!cupied in the geologic evolution of the region considered 
as a whole. 

In tlie foregoing discussion certain deposits of copper ores which occur on or near igneous 
contacts in the Ketchikan district are not considered, since they have not l)een studied by 



• Hon. U. S. Qeol Survey, vol. 47. 1904. chap. 12. 

^For a diflcussion of the mineralogy of the ore deposits thu.s formed, soi^ Van lllsc, op. cit., pp. 1193- 
1197, 1232. 
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the writer. Their investigation will undoubtedly furnish important links in the geologic 
evidence which up to the present tends t« show the niagmatic origin of the waters which 
have produced the general mineralization of the region. 

PERHANSirCE OF THE DEPOSITS IH DEPTH. 

From the observable range of the vein fillings from elevations above 3,000 feet to a depth 
of more than 1 ,000 feet below tide it may bo safely assumed that the same sort of veins must 
have been removed with the rocks which have been carried away by erosion, and must be 
present in the existing rocks to a considerable depth. The continental uplifts which have 
taken place throughout southeastern Alaska and wliich have brought about denudation by 
erosion can hardly have been uniform in amount, so that in any district the portion of the 
rocky envelope of the earth which Is exposed between sea Ifevel and the tops of the mountain 
ranges may be regarded as having been revealed by chance. There is every reason to sup- 
pose, therefore, that in different parts of the belt here described the veins now exposed may 
have been deposited at different depths below the surface which existed at the time they were 
being formed. No suggestion can be made, however, concerning the relative position of any 
two portions of the field in the vertical scale, and on the whole the presence of veining almost 
everywhere may be taken as a basis for assuming that the total vertical range of vein depo- 
sition was not less than two or three times the 4fiQ0 feet in which veins may be observed in 
the vicinity of Juneau. In general, then, metalliferous veins and impregnations are prob- 
ably distributed through the rocks to deptlis of several thousand feet in very much the same 
manner as to numlx^r and form as in the rocks which are exposed above tide level. 

This persistence of general mineralization, however, furnishes no criterion for determining 
the behavior of individual veins, and in considering the probable permanence of a given vein* 
or ore body its general character must be taken into account. Continuous, well-defined 
outcrops and wide bodies of quartz may be regarded as indications favorable for continuance 
in depth, though, as shown by the Bald E^le vein at Sumdum, this is no infallible rule, and it 
is regarded as especially liable to fail in soft, flexible rocks like slates. Swells and pinches, 
both horizontal and vertical, are common features of fissure veins in all regions where they 
have l)cen followed by the miner. It is to be remembered, however, that every vein must 
have had feeders, and in one place or another stringers or seams of quartz must lead oil from 
all largo ore bodies and in matiy and perhaps most cases connect with other veins, either near 
by or at some distance. Overlaps and offsets are to be expected in great variety, no better 
indication of which need be asked than is furnished by the stringer leads of Gold Creek, in 
which, though the lai^er veins are continuous for a few feet only, there are always numer- 
ous seams connecting contiguous masses of quartz with each other. 

In the Sheep Creek mines, also, the several veins which have been worked clearly overiap 
each other, so that one is strong and wide adjacent to a pinch in one of the others. Hhe 
persistence of these veins is, however, sufiicient for them to be mined separately, though 
across the Gold Creek divide on the Perseverance property the veins are very much broken, 
so that it is impossible to mine the vein stuff separately from the country rock. The change 
in the nature of the vein fillings which is noted in passing along the lode system from the 
Sheep Creek mines to those of Gold Creek takes place within a distance of 2,000 or 3,000 feet, 
and .similar variations may very well bo repeated in a vertical direction, so that sets of fairiy 
well-defined veins like those in the mine in Sheep Creek may give place to stringer leads in 
depth, and, vice versa, stringer leads may pass into solid veins. 

Throughout the Juneau region the contacts between rocks of different rigidity are 
regarded as favorable situations for permanence in depth, though even in such cases great 
changes in the width of veins and their solidity are to Ixj expected. 

In the three deepest shafts of the Treadwell mines the ore, consisting of broken diorite 
rec^mented by vein stuiT, has been followed more than 1,000 feet along the dip. The ore 
shows no progn?«sive change in appearance or value either along the strike or as depth is 
gained, and there can be little doubt that the ore-bearing dikes, their broken condition, and 
the filling of vein stuff all continue downward for a long distance. It is fair to assume also 
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that «) long as the rock is filled with close-spaced veinlets values will be maintained, and 
though variations in gold tenor will be found they can hardly have a wider range than in the 
ground which is exhausted or is now being mined. 

0BE8. 

GENERAL CIlAftACFEK. 

The ores of the Juneau region are mainly those of gold, though silver is usually present in 
at least small amounts, and in some cases, as in the Sheep Creek mines, the white metal is in 
excess. In the region which has been studied copper is not known to occur in sufficient 
amount to make its extraction an object, though chalcopyrite is frequently observed. Else- 
where in southeastern Alaska, notably on Prince of Wales Island, large bodies of copper ore 
are being exploited. 

In general practice gold ores are said to be free milling, when their v^ilues may be extracted 
by a simple crushing and amalgamation. Ores which do not lend themselves to economic 
treatment in this way and a residual portion of most free-milling ores must be reduced by 
smelting or by some process of solution and precipitation, such as cyanidation or chlorination. 
The ores of the Juneau region usually carry more than half of their gold in a free-milling con- 
dition, though there is considerable variation in the values which can be saved directly by 
amalgamation. Practically all the ores now being mined are treated in stamp mills, the free 
gold being collected by mercury in the mortars and on copper plates coated with amalgam, 
while the pulp passes over concentrating tables which save the heavy minerals. The resulting 
concentrates, or "sulphurets," arc sent to the smelter at Tacoma, Wash. A general nile, to 
wliich a few exceptions could be noted, is that in a given deposit or vein an increase in the 
amount of sulphides is accompanied by an increase in the value of the ore. The relative 
amount of sulphide remaining unchanged, it is found also that when the proportion of gold 
saved by amalgamation increases, the value of the concentrate decreases correspondingly. 
^t seems from this that the gold ordinarily occurs almost entirely in close association with the 
sulphides. However, visible specks and Hakes of the native metal are found in comparatively 
rare instances in almost all the deposits, and certain quartz veins are characterized by pay 
shoots or pockets, in whk;h the gold is distributed through the quartz. 

Free gold and the gold- and silver-bearing sulphides occur either in veins of quartz and cal- 
cite or disseminated through masses of more or less altered rock. In general the vein ores 
contain the largest values pec ton, deposits combining vein and impregnation features are 
intermediate in gold contents, and masses consisting entirely of disseminated sulphides are 
of low grade and commonly too poor to be mined with profit. 

GANOUE MINERALS. 

In the region here considered quartz foniis the characteristic filling of the veins and is the 
principal nonmetAlliferous mineral of the ores, though calcite is usually present and certain 
veins contain considerable amounts of albite. In deposits formed by impregnation the 
minerals of the rock or their alteration products constitute the gangue. 

Qvartz. — The vein quartz is usually very white in appearance, except where it has been 
stained by iron solutions at or near the surface. Between the vein walls it ordinarily forms 
solid masses, through which the sulphides are distributed, and seldom show drusy cavities, 
interlocking comb structure, or regularity of banding. This massive quartz is composed of 
interfering grains, usually of small size, and well-developed crystals are seldom obser\'ed. 
Occasionally, however, there are small cavities mto which perfectly tenninated prisms pro- 
ject, and these have been found especially in the Crystal mine at Sncttisham, where they are 
intergrown vith lai^ cubes of pyrite, formmg very handsome groups in open cavities; 
accompanying these minerals well-crystallized gold m octahedrons is sometimes found. 

Rutile. — This mineral is usually present in veins which contain albite, and is characteristic 
of the Treadwell ores. In the albite veins which have been opened at several points along 
Gastineau Channel it occurs in drusy cavities in the veins or penetrating the albite, quartz, 
or calcite. 
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In the cavities a glass reveals the brilliant luster of its striated prisms and also its charac- 
teristic habit of twinning to fonn crisscross aggregates, though the crystals are very minute- 
In the Treadwell ores its presence may l)e readily overlooked in the examination of hand 
specimens, but tlie microscope reveals it in fully half of the thin sections which have been 
studied by the writer. Its occurn»nce is sucli as to show clearly that it has been introduced 
by the solutions which have converted the albito-dioritc into ore. 

Calcite. — Calcile ocTurs in sulK)rdinate amounts in many quartz veins, but its presencx^ in 
the near-by walls is more common than in the veins themselves. In the wall rock it is par- 
ticularly noticeable in parts of the Ebner and Alaska-Juneau mines and in iho impregnated 
portions of the Treadwell diorite. In the Treadwell mines it forms a large part of the 
reticulating veins which cut through the ore, and occurring in this way gold is somtimes 
found inclosed in il. When present in cx)n8iderable amounts it is composed of imperfectly 
formed crystals of approximately even size, giving a granular appearance like that of coarse 
marble. In the Silver Queen-mine il occurs in small cAvities in the fonn of flat rhombobe- 
drons and lenglhened scalonohedrons. 

Dolomite. — ^When well crystallized this carbonate is usually readily distinguished from 
calcilc by the curved faces of its crystals. This characteristic was no ed in several instances, 
particularly in the veins containing albite, rutile, and siderite. No chemical tesls have been 
made to show how generally dolomite may be present, and in many cases it may have been 
confused wi;h calcite. 

Siderite. — Crystallized carbonate of iron occurs in many of the veins, usually, however, in 
small amounts and commonly confined to included groups of crystals in the quartz near the 
vein walls. In the Treadwell mines the carbonate showing curved cleavage and slightly 
tinged* with yellow is regarded as sidero-calcile, a mixture of the two carbonates, but it may 
also contain magnesia. 

Feldspar. — Near Juneau several veins occurring in the rocks which lie outside of the slate 
band of Gold Creek contain albite as a prominent mineral, and in a single instance orthoclase 
(variety known as adularia) has been found associated wiih al(^ite. The presence of albite 
has been noted in veins as far norlh as Salmon Creek and on the south as far as a prospect on 
the shore of Gastineau Channel opposi.e the Mexican niine. In the.se veins il is associated 
with quartz, carbonates, calci.e, siderite and dolomi c, several metallic sulphides, and rutile. 
In a single instance on Douglas Island it was lound associated wi:h zoisi.e and quartz. 

In the Treadwell mines albi:e Is developed in large amounts as a metasomatic replacement 
of the ore-l)earing rork, and it occurs also in smaller amounts in the veinlets which ramify 
the ore l>odies. The minerals associated with it are rutile, metallic sulphides, quartz, and 
calcite. 

In the Nevada Creek deposits, also on Douglas Island, albite is found with the minerals 
noted above in veinlets which cut the pyritized masses of greatly altered greenstone. 

In all of the occurrences given the optical properties of the feldspar are those of pure albite. 

J/im. — In Gold Creek a few quartz stringers contain flakes of brown mica having the 
appearance of bioti'.e, and the same mineral occurs throughout the mass of the diorile where 
it has lx»en altered by the action of vein-forming waters. The minoralogical change whic-b 
the rocrk has undergone involves (he subtraction of silica, magnesium, and lime, and the 
addi ion of .soda and potash, the proportion of tlie latter being seven times as great in the 
brown ul.ered rock as in the green dioriie from which it luis l)cen deiived. (See analyses, 
p. C3.), 

Seriate. — Serici.e is a frequent but never abundant constituent of vein fillings. It occurs, 
however, in the mineralized greens. ones on Douglas Island and in certain of the metamor- 
phosed sediments throughout the region, 

Maripointe. — This is a folia ed nimeral, which owes is brigh(-green color to a small 
amount of chromium. Il is closely allied to the ordinary whi;e mica or muscovite and is 
commonly regarded as a variety of this mineral rather than as a distinct species. It occurs 
in small amounis in some of the veins. 
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Hornblende. — ^Hornblende was one of the original minerals of the Treadwell diorite, and 
though some of it has survived the alteration of the rock it has been changed for the most 
part either into a new hornblende of a different variety or to epidote and chlorite. 

Ejndote. — Epidote is a mineral of very wide occurrence in the region as an alteration prod- 
uct in the metamorphosed lavas and in the granular igneous rocks. It occurs in considerable 
amounts in portions of the Treadwell ore, where it has been derived mainly from the feld- 
spar of the syenite. It has not been observed in the quartz veins. 

Zoiaiie. — Chemically this mineral differs from epidote in containing little or no iron. It 
has been observed in a single nonproductive vein on Douglas Island, where it is accompanied 
by quartz and a little albite. 

Chlorite. — ^This mineral occurs mainly in the wall rocks and in masses of impregnat-ed 
rock, where it has been formed by the alteration of ferro-magnesian minerals, such as horn- 
blende and pyroxene. In the Treadwell ores it is present only in small amounts. 

Tourmaline. — In the quartz veins of Gold Creek small amounts of tourmaline, occur- 
ring in minute needles, have been observed in several places. This mineral is characteristic 
of ore deposits, such as those of tin, in the fonnation of which gases have played an active 
r6Ie. Its presence in some of the gold-quartz veins of the present field suggests the possi- 
bility of considering the mmeralization of the region as one of the after actions of the groat 
dioritic intrusions. 

Grajjhite. — ^This soft gray-black mmeral occurs in the black slates throughout the region 
and in mining veins which occur between walls of the slate it fmds its way in considerable 
amounts into the ore. By forming greasy slimes it interferes both with amalgamation and 
the concentration of finely divided sulphides. This effect has been found very troublesome 
in the Sumdum and Sheep Creek mills. 

METALUO MINERALS. 

Oold. — ^As already stated, gold occurs in two ways. In some of the veins it is found 
almost entirely in flakes or spangles of native metal irregularly distributed in pockets or 
shoots. In the majority of deposits, however, it is invisible and is supposed to be distrib- 
uted through the sulphides in minute 6 1ms and particles. In this condition a large part of 
the gold is still free to amalgamate with quicksilver, and it seems probable that the portion 
which is not extracted by this process as it b practiced would be attacked if the sulphides 
were crushed to a sufficient fineness to permit complete contact with the mercury. Free- 
milling gold is found associated with pyrite, pyrrhotite, and sphalerite, and probably also 
with chalcopyrite, since in some veins the presence of this mineral is attended by an increase 
in the amount of gold. When it occurs in this ^y it is very flnely divided and is not ordi- 
narily discoverable by examination with the microscope, though in studying some thin 
slices of Treadwell ore Dr. F. D. Adams found a few specks of gold inclosed in grains of pyrite. 
At the Crystal mine the gold occurs in good-sized crystals, and here it is also partly imbedded 
in the pyrite. 

With the gold some silver is usually present, as is shown by the low value of much of the 
bullion, which in the Sheep Creek product is sometimes as low as $4 per ounce. 

No tellurides of gold have been recognized in the region, and they are present probably 
only in very small amounts, if at all. 

Eleetrum. — This is a pale-colored alloy of gold and silver, containing the Iatt(»r in excess. 
It has been noted only in ore from the Reagan shaft in Sheep Creek, where thin films occur 
in joints apparently much later in origin than the abundant sulphide minerals contained in 
'the quartz. 

Pyrite. — Pyrite is the most common ore mineral in the majority of gold deposits. In the 
Juneau belt it occurs in nearly all quartz veins and independent of them is distributed through 
the rocks in many places, sometimes impregnating large masses of greenstone or being dis- 
seminated throughout the country rock adjacent to the quartz veins. In nearly all cases it is 
the most abundant mineral in the sulphurets from the concentrating table. In the veins 
pyrite occurs both in aggregate or bunches and in well formed, though usually small crystals . 
BuU. 287—06 i 
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In a few instances, as at the Crystal mine, large cul)es are found intci^rown ^ith rock crystals 
in (cavities. When distributed through masses of rock, the pyrite is usually in small but 
perfect cul)es, the .comers of which are sometimes truncated by octahedral faces. On the 
north side of Endicott Arm, oppasite the Sumdum mine^, a bed of crystalline limestone con- 
tains cubes of pyrit« distributed through its mass, and these sometimes measure over an inch. 

Pyrrhotite. — ^Like pyrit<>, this is a sulphide of iron, but it contains less sulphur, and being 
attracted by the magnet is commonly called magnetic pyrite. It is present in many of the 
quartz veins and is especially prominent in the Gold Creek mines, where it occurs both in 
quartz stringers and in the wall rock between the clwe-spaced reticulating veinlets. An 
examination of the Treadwell ores does not reveal its presence, but the concentrates contain 
it in small amounts. One of its characteristics is the ease with which it gives up any gold 
associated with it, and auriferous pyrrhotite occurring by itself is ordinarily almost ideally 
free milling, as illustrated by the ores of the Ebner and Ataska-Juncau mines. 

Clialwpyrite. — Compared with the sulphides of iron, zinc, and lead, this copper mineral is 
prest»nt in unimportant amounts, but nearly all of the quartz veins contain it in small quan- 
tities, and its occurrence is often accompanied by an increa.se of gold values. Such is said to 
be the case, at least, in the Sheep Creek mines. In Nevada Creek, on Douglas Island, it 
occurs in small amounts in rich veinlets which cut a large mass of greenstode impregnated 
with pyrite. 

Galena. — Galena occurs in extremely variable amounts in the quartz veins. When it Is 
present in considerable quantity, the propwrtion of silver is apt to increase. It is not com- 
monly noted in well-defined crystals, but is inclosed in the Ixxly of the quartz in irregular 
ma.sscs, showing characteristic cubical cleavage*, and often intergrown with zinc blende and 
accompanied by chalcopyrite. At the Crystal mine it was observed as a coating on the large 
pyrite cubes. 

Sphalerite. — This mineral, which is commonly known as zinc blende or blackjack, shows 
the same variations in occurrence as galena. The two minerals are often associated, though 
sphalerite is perhaps more abundant than galena. The zinc blende is usually of a dark- 
brown red or nearly black color, seldom showing crystal forms, and usually inclosed entirely 
in quartz. It is very abundant in the veins of the main lode system between Silver Bow 
basin and Sht»cp Creek, where the silver values are relatively high, but at the Gould and 
Curry mine spangles of gold may Imj observed in tlie nearly black sphalerite. 

Arscnopijrite. — Arsenical pyrite occurs in many places in the veins and in some instances 
carries liigh values in gold. It sometimes occurs in amorphous a^regates, but usually shows 
a strong tendency to crystallize and frequently occurs in radiating crystals. It is sometimes 
a.ssociated with quartz, but perhaps is more frequently inclosed in calcite. In the Treadwell 
on^ arsenopyrite can not be separated from the other sulphides by oljservation, but it is. 
thought to l)e present in small amounts or else it is mixed with the pyrite, because the pres- 
ence of arsenic is commonly noted in treating the amalgam from the plates. 

Stihnite. — Sulphide of antimony has been observed in the Queen mine oceurring in minut« 
radiating needles inclosed in calcite. Its ot^currence in the Treadwell mines has been stated 
by the writer.a but further investigation has shown that the needles which are present in 
much of the ore from these mines are rutile and not stibnite. 

Tctralmlnk. — Gray copper ore, as this mineral is commonly called, has been noted in the 
Queen mine, and very lik«»ly it occurs elsewhere in small amounts, though it is certainly not 
u charactciristic mineral of the veins. 

Mohjhdtniie. — The sulphide of molybdenite is a soft, flaky mineral with a metallic luster, 
resembling grapliite, but liaving a bluer t inge. It has not b«»en observed in the quartz veins 
at large, but occurs in certain zones of sheeting in the diorites of the region and has been 
found in all parts of the Treadwell on^ lM)dies. When pi-esent in amounts notable to the 
unaided eye, it is said to indicate an increase in the value of the or(», but no constant relations 
between the molybdenite and the gold of the ores have been established. 



a Trans. Am. Inst. Min. Eug., vol. 35, p. 503. 
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Pyrargyriie. — This rich silver mineral, which is commonly called ruby silver, has been 
noted in the Silver Queen and Glacier mines in Sheep Creek, where it appears to havr been 
formed as a result of secondary deposition from teachings by atmospheric waters. 

Arftenic. — A single specimen of native arsenic weighing several ounces has been found in 
the Alaska-Treadwell mine, but it is not known from what part of the mine it came. It was 
tested for antimony with a negative result. 

Realgar and orpiment. — These minerals occur in small amounts as a coating on the speci- 
men of arsenic mentioned above. Aside from this they are not known, but are likely to occur 
as products of alteration in veins containing arsenopyrit^. 

Magnetite. — Magnetic oxide of iron occurs in considerable amounts in the Trcadwell con- 
centrates. Its presence in the ores is probably due to its having been an original constituent 
of the mineralized rock, and to a certain degree to decomposition of the hornblende which the 
diorite fonflerly contained. 

Large amounts of magnetite are disseminated through many of the greenstone Ijeds in 
the region, and at Taku Harbor there are some large deposits which arc estimated to contain 
from 30 to 40 per cent of metallic iron. 

concenthates. 

Quantity. — The heavy minerals broken out of the gangue by crushing in the stamp mill 
are separated from the light minerals by treatment on concentrating tables and shipped 
aw^ay for the recovery of the gold and silver which they contain. The percentage of the 
oooocntrates varies greatly in different deposits. In the four mills operating on Treadwell 
ores the heavy minerals average about 2 per cent of the material treated, though even with 
the high efficiency attained the concentrates arc not entirely free from gangue stuff. In 
the gold-silver ores of Sheep Creek the proportion of the sulphides depends upon the care 
taken in mining; but when machines are used, the concentrates form from 4 to 6 per cent of 
the material put througli the mill. In the Gold Creek mines, where a large amount of slate 
and other rock must often be milled along with the quartz, the proportion of the sulphides 
is greatly diminished, but here the ores are very free milling so far as they have been worked, 
and it has not been found profitable to concentrate them. 

No t«sts are available concerning the amount of sulphides in the lai-ge masses of impreg- 
nated rock occurring on Douglas Island, but from inspection the pyrite may be estimated 
as coasiderably more abundant than in the Treadwell ore, and it may run as high as from 4 
to 6 per cent in many places. 

Character. — In many deposits pyrite is the predominating sulphide, as in the Treadwell 
ores, where, however, a small amount of pyrrhotite and considerable magnetite are present 
in tlie concentrates. On the other hand, in the ores from the Gold Creek mines pyrrhotite 
occurs practically alone, and in these ores the gold is almost entirely extracted* by amalga- 
mation. In other cases galena and sphalerite are the principal ore minerals, and their 
presence invariably mark.s an increase in the relative amount of silver; for instance, in the 
ores of Sheep Creek mines these minerals are largely in excess of pyrite and pyrrhotite con- 
sidered together, and by weight the amount of silver is several times that of the gold. 
Sphalerite is, however, recognized as a carrier of gold, and in the ore from the Gould and 
Curry mine specks of gold may Ix^ observed eml^eddcd in it. 

GoUl and silver contents. — As already stated, pyrite and pyrrhotite aiv the main gold 
carriers, and where only these minerals arc present the values may he almast entirely in 
gold, while the occurrence of galena and sphalerite may ordinarily be taken as indicating 
the presence of silver, and the larger their amount the greater the prop<3rtion of silver will Ije. 

In general the value of the ores varies with the abundance of the sulphides. The value 
of the concentrates depends partly, of course, upon the total gold and silver in the ore, but 
varies principally with the proportions of these metals which are removed by amalgamation. 
In the case of the pyrrhotite ores in Gold Creek the sulphides are not saved because their 
value of from 18 to $12 per ton is not sufficient to show a profit after meeting treatment 
chArges. The concentrates from the Treadwell ores range from $30 to $60 per ton, these 
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values corresponding, respectively, to an extraction of about 75 and 40 per cent by amalga- 
mation on the plates. In milling the Sheep Creek ores nearly all the gold is saved by amal- 
gamation, and though the fineness of the resulting bullion is low because of the silver which 
it contains, still most of the latter goes into the concentrates, and these sometimes assay 
as high as 350 ounces of the white metal, with only 50 cents in gold, to the ton. 

TENOR OF THE ORES. 

Shoots of high-grade ore have been found in certain of the quartz veins, and pockets are 
said to have yielded as high as $50,000 (Comet mine, Bemers Bay). Instances of this sort 
are, however, rare and not to be taken into account in estimating the possibility of mining 
any particular vein. Operations in the past indicate that throughout the belt the average 
of minable material in the case of quartz veins has not been over $10 per ton, and, outside 
of the Treadwell mines, probably not over 80 per cent of the values has been realized under 
the not always perfect methods of reduction which have been employed. 

It is reported that mill tests of samples from veins discovered during the summer of 1903 
in the vicinity of Eagle River show a yield of over $35 per ton^ but an average as high as 
this can hardly be maintained in actual production, since one of the main conditions for 
economic working must always be the necessity of producing a high tonnage to supply a 
stamp mill. 

The mines of the Treadwell group have always been the only great producers in the dis- 
trict, and the methods of mining and milling here cmployeii represent about the highest 
possible attainment in the successful working of low-grade ore« under conditions which, 
though favorable, are still not ideal. For the last few years the average value of all material 
passing through the mills has been only a few cents over $2 per ton. Formerly the gold 
contents were somewhat greater, but the difference appears to be chargeable to a policy of 
keeping up tonnage even when its accomplislunent involves the extraction of a great deal 
of comparatively low-grade rock, and is not to be taken as an indication that the values are 
decreasing as the mines become deeper. 

DESCRIPTIONS BY LOCALITIES, 
WnrDHAK BAT. a 

TOPOGRAPmr. 

Windham Bay, a narrow hilet 8 miles in length, has iis entrance 22 miles above Cape 
Fanshaw, or 45 miles southeast of Juneau. (See fig. 3.) From its entrance, which is \\ 
mile.s wide, the bay narrows rapidly to a neck one-eighth mile wide connecting with a 
deep inner J)asin nearly 4 miles in length and one-half mile wide. At the head of the bay 
is an cxiensive tide flal, and all supplies must be landed on a float, which is moored in 
deep wa'.er one-fourth of a mile from the shore. The settlement known as Windham com- 
pri.sos a dozen houses built along the wa>r front on the northeast side of the bay. From 
the soutlieast side of this inner bay a broad flat extends southward for 2 miles, its inland 
continuation l)eing the valley of Shuck River, a sln^ani 7 miles in length. The surrounding 
mountains are the same that border the south .side of Endicott .^Vrm, the peaks ranging 
from 3,000 to 5,000 feet in altitude. 

CJEOLOGY. 

Windham Bay geologically Is hK-ated 7 miles southwest of the Coast Range diorite. 
Its headwaters enter the schist hand, the nnks of which are likewise exposed along tlie 
south shore of Endicott Ann. Ai the head of the hay is the band of slate which appears 
to continue over the divide to Sanford Cove and southward up the valley of Shuck River. 
West of the slate In^ds is the slat o-greensi one lK»lt composing the shore bluffs at the entrance 
of Windham Bay. Intruding this latter l)elt are several outlying masses of diorite, the 
positions of which have been located on the map. 
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WINDHAM BAY. 



39 



ORE DEPOSITS. 

The mineral deposits which have been prospected in this area are confined to the schist 
and slale behs. They occur mainly in the form of stringer leads, which follow the trend of 
the inclosing rock beds. Three such zones or leads have been defined, within which the 
sulphide minerals have been irregularly distributed either in quartz veinlets or in the country 
rock itself. These veinlets, a few inches to a foot or more in width, are individually trace- 
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FiQ. 2.— Key map of Juneau belt, showing position of local sketch maps. 

able for short distances only and are very irregular as to their direction. Though they 
often carry visible gold, they can not be mined separately and are of significance only 
when they are present in large numbers. 

Here and there dikes of a diabase rock occur within these mineral zones and are usually 
parallel with the trend of the slate or schist country rock. These dikes appear to have been 
intruded previous to the ore deposition, as they contain some quartz stringers and a"<^ 
often slightly mineralized. Pyrite is the principal metallic mineral in the ores, whi(*h are 
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mainly free gold and pyrite. Small amounts of galena, sphalerite, chalcopyrite, and 
arsenopyrite also occur, and native gold is frequently found. The gangue minerals are 
quartz, calcite, and siderite, albit« being only rarely noted. 



LODE MINING. 



The gold-bearing ledges in the proximity of Windham Bay have been known since placer 
mining began, and many of the outcrops have been staked and restaked, though no impop- 
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Fig. .S.— Skotch nmp of Wimihani Bay and vicinity. 

tant developmenls were made upon thaso until 1900. About this time several companies 
were formed, additional claims were located, and investigations wore begun. 

The only mine which has been on a productive basis is that of the Windham Bay Gold 
Mining Company, located three-fourtlis of a mile from the bay, on the south slopes of 
Spnice Creek. This property consists of nine claims known as the Red Wing group. The 
ore lH)dy, a series of quartz stringers in slate, is sharply limited on the e^st or foot-wall 
side by a slightly mineralized diabase^ dike, whereas the hanging wall is indefinite. The 
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slate it^f carries some mineral, but not sufficient to make ore. The zone of marked veining 
has a general trend parallel wiih ihat of ihe slate beds, but the separate stringers cut across 
the slaty structure at various angles. Some of these quartz fillings may bo followed for 
100 feet or more, but most of them are much shorter. They vary in width from mere 
seams up to 18 inches. 

The property has been operated by two tunnels, one GOO feet long and the other, 100 
feet above the first, 400 feet long, both of which follow^ the system of veinlels. Between 
these tunnels and the surface most of the ore was mined and treated in a 10-stamp mill 
during 1901-2. The veins themselves are reported to carry high values, but the necessity 
of mining a large amount of country rock to win this ore appears to have prohibited further 
operations, and work was discontinued in 1902. 

The continuation of the Red Wing group on the west slope of Spruce Creek has a similar 
diabase dike on the foot-wall side, and the general mineralization is the same as showp 
on the above-mentioned property. The Jenny Reed Gold Mining Company was developing 
the mineral belt at this point, but discontinued operations in 1904. 

A second mineral belt, a few hundred feet in width, is exposed IJ miles from the head 
of the bay. The inclosing rock is a wrinkled talcose schist, rich in silica and intersected 
by irregular quartz stringers and veins which carry sulphides. 

The southeastern portion of this belt, at an elevation of 2,000 feet on the south slope 
of Spruce Creek, is located by the Yellow Jacket Mining Company. At this point both the 
country rock and quartz were mined from an open cut and transported by a 3,000-foot 
cable tram to a mill on the creek below. A crosscut tunnel 25 feet long penetrates the 
mineral belt, revealing a body of mineralized rock, which, if of sufficient value, could be 
economically mined by open pits and terraces on the steep mountain slope. Developments 
were discontinued early in 1904. 

On the continuation of the Yellow Jacket belt to the northwest are the properties of 
the California-Alaska Company, consisting of two claims, the Doctor and the Evening 
Star. On the Doctor claim, at an elevation of 1,350 feet, 200 feet of tunneling exposes 
a mineralized band of talcose schist with no distinct lateral limits. Within this are numerous 
veinlets and pockets of quartz, some with visible gold, which both crosscut and are parallel 
to the bedding plane of the inclosing rocks. The Evening Star claim, below the Doctor, 
has been opened by 100 feet or more of tunneling in which the same quality of ore is exposed. 
Explorations on this belt have shown the necessity of mining large masses of countr}^ rock 
to obtain the ore, and since 1903 no more than the assessment work has been done. 

On the west bank of Spruce Creek 13 claims were located along the extension of this belt 
to the northwest. These are now owned by the Helvetia Gold Mining Company. Explora- 
tions have been made by three tunnels t.O to 1^0 feet in length, and in these the schist 
country rock is intersected by many quartz stringers said to carry high values in gold. In 
1905 devclopmpnts were continued and a determination of the average values by mill tests 
was being made. 

At the head of Spruce Creek, 3,000 feet above tidewater, is a third zone of mineralization, 
on which the Apache and Navajo claims, belonging to the Windham Chief Gold Mining 
Company, are located. The country rock, a siliceous schist, is interljedded with chlorite- 
schists and crosscut by several dark-colored dikes resembling diabase. Numerous veins of 
gold-bearing quartz a few inches to a few feet in width intersect the schists, and in both 
quartz and schist sulphides were noted. In lf,03 the developments consisted of two tunnels, 
60 and 80 feet long, and several open cuts. The ore exposed in the>:e workings systematic- 
ally tested by means of a 2-stamp prospecting mill and reported to be of low grade. Since 
1903 no important development work has been done. 

On the north shore of Windham Bay, situated close to the water's edge, a quarter of a 
mile west of the town, is the Mildred group of claims. The country rcx'k at this point con- 
sists of a very siliceous slate containing narrow interbedded veinlets of quartz and calcite, 
giving the rock a banded structure. The width of the mineralization sufficient to make ore 
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is considered to be 20 feet. A tunnel close to the water's edge has been driven for 600 
feet along the mineralized portion of these slates. 

Following up a creek which enters the bay from the north at a point 4 miles west of Wind- 
ham, prospects have been located 2 miles from tide water. The deposits are auriferous 
quartz ledges occurring in the slate belt and closely resemble the Sumdum deposits, which 
are not far distant. But little work has been done on these and the exposures are not suffi- 
cient to aflford any idea of the probable continuity of the veins. 

While in 1905 there were no producing mines at Windham Bay, it seems that some of the 
properties may yet develop into valuable mines. 

PLACER MINING. 

The presence of auriferous gravels in the creeks tributary to Windham Bay has been 
known since the latter part of the sixties, and these have been washed by crude methods 
for their gold contents at intervals since that time. 

The first extensive developments were made by the Spruce Creek Mining Company in 
1888. This company obtained possession of the two lower basins of Spruce Creek. The 
first of these, one-fourth mile from the mouth of the creek, is a glacially eroded depression 
300 yards long and 250 yards wide, with a rim rock of hard greenstone at its lower end. 
The gravel bed is 90 feet deep in its central portion and consists of small gravel wash over- 
lying a layer of blue clay 1 to 6 feet thick next to bed rock. From the shore a drainage tun- 
nel 800 feet in length was driven to a point under this basin. A hydrauhc pipe lino bringing 
water from higher elevations of the creek was laid, and with this power the gravels were 
sluiced. At the second basin, about a mile from the shore, a similar though smaller deposit 
was worked by the same company. After two years of unsuccessful mining, operations 
ceased on these deposits and no attempt has since been made to work them. At higher 
elevations on Spruce Creek are two wide gravel deposits forming benches at sharp bends in 
the creek bed. From portions of these deposits miners claim to have recovered with sluice 
boxes and shovel a few dollars per day in fine gold. Just below the glacier at the head of 
Spruce Creek, 3,000 feet above tide water, are evidences of old diggings, which are commonly 
attributed to the first prosp>ectors of the region. 

Entering Windham Bay from the south. Shuck River forms a wide gravel-fiUed vaDey 
which narrows to a canyon 100 yards above its junction with its eastern tributary, Sylva 
Creek, a stream 3 miles in length and IJ miles from the bay. The gravels of this creek have 
all been located, though but little has been achieved by way of mining. For a mile above 
its mouth the creek flows throu^ a canyon-like valley, above which, at 500 feet elevation, 
it spreads out over a flat a mile wide and 1 J miles long. It has been proposed to work the 
gravels of Sylva Creek by dredging, but nothing has as yet been done. The gravel wash 
is small, with but few large bowlders, and the gold is reported to Ix^ finely disseminated 
throughout the deposit. It would seem inadvisable to install a costly plant on this prop- 
erty before the deposit has been more thoroughly tested by pits or drilling. 

Three miles above the mouth of Shuck River Slate Creek enters from the west. Here 
much labor has been expended in developing three placer claims known as the Lost Rocker 
group. These are located in a basin 400 feet by 800 feet in extent one-half mile from 
Shuck River. The bed rock in this vicinity is mostly black slate, though at the lower end 
of the basin there is a rim rock which appears to be intrusive in the slates. The gravel bed 
has an average depth of 5 feet and consists of slabs of slate and cobbles of greenstone with 
occasional granite lK)wlders. It is said to carry 65 cents per cubic yard in gold. A pipe 
line several hundred feet in length brings water from an elevation of 90 feet to supply 
a 4-inch nozzle, with which the gravel banks are worked through a series of sluice boxes at 
the lower end of the basin. 

Eight miles from the mouth of Shuck River, at an elevation of 600 feet above sea level, 
is a horseshoe bend in the river valk'v, and at this point, where the grade of the river is but 
slight, a gravel lx»d half a mile long and several hundred feet wide hits l)een deposited. At 
its lower end the gravel wash curries a large nunil)er of granite bowlders which overlie a 
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deep bed of blue clay, though farther upstream the deposit is composed of smaller material. 
A group of claims has been located by the Golden River Mining Company in this part of the 
valley. Several miners were employed during the summer of 1903 to drive a 300-foot tunnel 
starting at the lower part of the basin and crosscutting the neck of the horseshoe bend. 
This has been completed, and through it the waters of the river have been diverted, thus 
leaving the gravel bed accessible. It is reported that work was continued during 1904 and 
1905, but that lack of capital prohibited the installation of the hydraulic plant necessary for 
profitable operation. 

EOLXEAK BAT. a 
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Holkham Bay is the extensive inlet from the ea^stem side of Stephens Passage, 16 miles 
south from Port Snettisham. (See fig. 4.) Its arms, of which there are two, enter the 
mainland for 20 miles, penetrating deep into the Coast ftange. Tracy Arm, the northern 
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Fig. 4.— Sketch map of Holkham Bay and vicinity. 



branch, takes a northerly direction for 9 miles, then turns to the east for 13 miles to its head, 
where two large glaciers enter the inlet. Its scenery is particularly grand, the shores of 
granite rising almost perpendicularly and showing the marks of receded glaciers. Tlic 
southern branch, Endicott Arm, is 25 miles long in an east by south direction, with a width 
of 3 miles at its entrance, narrowing to less than a mile at its head. At this latter point are 
the Dawes Glaciers, extending to the water's edge and giving forth numerous icelx»rgs, which 
completely fill the head of the arm. The mountains between the two anus range from 5,000 
to 7,000 feet in altitude, while to the south of Endicott Arm 4,000 feet is the average height 
of the peaks. 

GEOIXXJY. 

The main line of contact of the C ast Range intrusive may be readily traced on the map. 
It crosses Tracy Arm at its elbow, follows along the top of the Mount Sumdum ridge, and 
crones the head of Endicott Arm. Both the north and south shores of Endicott Arm are 
essentially of schist. The slate band begins at Sanford Cove and probably extends norlh- 
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westward, joining with the south arm of Port Snettisharn. The slate-greenstone belt, 
intruded by occasional masses of diorite, composes the area west of Sanford Cove and border- 
ing Stephens Passage. 

ORE DEPOSITS. 

Mineral deposition in the Holkham Bay district has occurred in the schists, in the sUte 
band, and in the outer belt of slates and greenstones, depasit^ in these rocks being repre- 
sented respectively by the Portland group, the Sumdum mine, and the property of the 
Oceanic Mining Company. Of these properties the best dpveloped is the Sumdum mine, 
which will be described first. 

SUMDUM MINE. 

The Sumdum mine is located on the south side of Endicott Arm, 2 J miles inland from 
Sanford Cove, a small embayment where the town of Sumdum is located. The country 
rock in the proximity of the mine>is a black graphitic slate, though the schLst l)eit livti but a 
short distance to the east. This slate is usually wrinkled, rich in carbonaceous matter, and 
scattered throughout are stringers and films of calcite, often carrying particles of p3rrite. 

The mineral deposits are well-defined quartz-filled fissures, striking approximately parallel 
with the northwest trend of the country rock. Tliey extend for a few hundred feet in a' 
horizontal direction and have been mined to a depth of several hundred feet below their 
surface outcrops. Two such ledges, which have been lai^ely developed, are known as the 
Sumdum Chief and the Bald Eagle. The former ledge varies from a surface width of 3 feet 
to a narrow vein filling at a depth of 1,200 feet. The Bald Eagle ledge, on the other hand, 
increiisos from a surface width of 2 feet to 20 feet at a depth of 500 feet. In the latter ledge 
the vein stuff changes from a free-milling ore carrying $10 to $15 in gold values per ton near 
the surface to a low-grade ore assaying not over $1 to $2 per ton at 500 feet in depth. 

Within the quartz bodies the gold is not uniformly distributed, but is segregated hero and 
there, forming rich pockets, which seem to represent enrichments where the main ledges are 
intersected by smaller quartz veins. The ore is essentially free gold and gold-bearing pyrite, 
with small amounts of galena and sphalerite. Quartz and calcite are the gangue minerals, 
and films of graphite occur between the fillings and the black-slate country. An average 
value of $8 per ton was obtained from the ore milled, and 75 per cent of the gold content 
was saved by amalgamation. The concentrates carried $60 in gold and 20 ounces or more 
of silver per ton. The bullion assay varied from $14 to $16 per ounce. It is stated that the 
productit>n of this mine has amounted to nearly $500,000. 

A tunnel 3,500 feet in length undercuts the Bald Eagle vein 500 feet below the surface 
outcrop and encountersHhe Sumdum Chief at a depth of 1,200 feet. From this working 
tunnel to the surface most of the ledge material has lx?en extracted by overiiand stoping, 
and the stopas have bt»en supported by square sets of timlxT. Below the tunnel level an 
attempt was made to mipe the ore by underhand stoping, but, as already mentioned, at this 
depth the ore Ls lx»low the average value and the investigations appear not to warrant 
further ex|)enditure. 

The mill contains 10 stamps with 4 large Frue vanners, and when running at full capacity 
40 tons of rock were milled per day at a cost of 30 cents per ton. An 18-inch pipe 1,200 feet 
in length brings the water from a flume, the lower end of which is 187 feet above the power 
plant, and with the aid of two Pelton wheels 170 horsepower are generated. From the mill 
a wagon road, together with a short tramway, leads to the wharf, and over this the concen- 
trates are hauled, and the conveying wagons return with freight for the mine. 

The total cost of production is estimated at $2.50 per ton. During the autumn of 1903 
the lost of the developed ore wius being mined and a diamond drill was in search of other 
bodies. This evidently fniled to reveal anything of ini|)ortan<'e, for since that time opera- 
tions on the.se properties have c^^iised and a portion of the mining plant has been removed. 
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FOBTLAND GROUP. 

Close to the shore on the north side of Endicott Arm, opposite Sumdum, numerous claims 
have heen located upon a wide belt of mineralized rock belonging to the schist belt which 
lies adjacent to the Coast Range diorite. The ore bodies consist of siliceous schists carrying 
disseminated sulphides and stringers of quartz and calcite which fill openings along the 
schistositj. The zone of mineralization follows th(^ strike of the schists and with an average 
width of nearly 1,000 feet is traceable for a mile or more along their outcrop. The ores are 
gold-bearing pyrite, galena, and sphalerite and are reported to assay from $0.50 to $3 per ton. 
A crosscut tunnel 180 feet in length and a few open cuts expose the mineralized rock, but 
how much of this will eventually prove to be minable can be determined only by more devel- 
opment work and careful sampling. 

OCEANIC MINING COMPANY. 

The Oceanic group of claims is situated on the small cove just east of Point Astley, at the 
south entrance to Endicott Arm. The deposits here lie in the slate-greenstone belt, though 
not far to the southwest is an intrusive mass of gray diorite over a mile in width, which has 
probably played no small r6le in the deposition of the ores. Around this intrusive mass 
many of the sediments have been altered to quartzites and calcareous schists rich in mica. 

Irregularly distributed along the schistosity of this country rock there has been an intro- 
duction of sulphides, accompanied by 'quartz and calcite, with no apparent channels to 
which the metalliferous solutions were confined. This sort of filling has produced a mineral 
belt a few hundred feet in width and several hundred feet in length, within which occ4isional 
seams rich in silver and copper are encountered. 

The minerals are in the main bomite, chalcopyrite, pyrite, sphalerite, galena, and native 
alver. The proportions of the metals in these ores do not correspond to those of any other 
deposits in the Juneau belt. 

About 200 feet of underground development work has been done, including several small 
tunnels and a shaft close to the shore. A small hoist and pump have been installed, and 
buildings have been erected for the accommodation of a dozen or more miners. 

Mineralization of the rocks can be seen in all the openings as well as in the outcrops along 
the shore, but how much of this will eventually prove valuable or whether that already 
exposed may be profitably mined and shipped to a smelter can not he determined at present. 
The prospect, however, appears worthy of further development. 

Adjoining the Oceanic property to the we-st Is the Apollo group of claims, located on a 
similar mineral belt, but with the exception of a tunnel .50 feet in length no work has been 
done on this property. 

nOLKHAM BAY GROUP. 

On the south side of Endicott Arm, 5 miles southeast of Sumdum, is thcllolkham Bay 
group of claims, situated at 1,800 feet elevation, I mile from the shore. Its ore body is a 
mineralized quartz ledge in the schist belt carrying gold, silver, and copper values. Nearly 
300 feet of development work has been done, and a large tonnage of ore is exposed. 

^ POWERS CRBKK. 

Placer gold has been known for the past twenty-five years to occur in the creek gravels and 
banks of Po^^ers Creek, but onl}' a small yield could l)e realiz<>d by prospectors working with 
shovel and sluice box, and though many claims were Icxiated few have been held. 
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PORT 8HSTn8HAK.<> 



TOPCKiRAPHY. 



Port Snottisham has its cntmnoe on the northeast side of Stephens Passage, 30 miles 
southeast of Juneau. (See fig. 5.) It is a narrow fiord having throe branches or arms. At 
the liead of North Ann is Sp<'el River, a swift-flowing stream which enters the Coast Range 
for a distance of 18 miles. The tributary to East Arm, a much shorter inlet, is Whiting 
River, traversing the mountain syst<»m for 35 mill's, though not crosscutting it. This river 
Ls navigable in small l)oats for al>out 4 miles from the mud flats at its mouth. At the head 
of South Arm are extensive flats which are bare at low water for a distance of 1 mile, 
and back of these is a low valley 5 miles in length connecting with Ilolkham Bay. 

From the shore line the land rises abruptly to peaks reaching heights of 4,000 to 6,000 
feet. The peninsula of Snettisham, a promontory with peaks averaging 2,.')00 feet in ele- 
vation, is connected with the mainland by a low pass less than 100 feet alx)vc tide level. 
Snettisham post-office is situated on the north end of this peninsula and 3 miles inside the 
entrance to Port Snettisham. 
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Fig. .').— Sketch map of P(»rt Snctlisham and vicinity. 



Tlie Tock formations of this area art* in a measure reflected by the topography. The east' 
ern portions of the inlet are Iwrdered by the Coast Range intrusives, which extend to the 
headwaters of the tributary rivers. The schist l)elt wcupies the space between these 
intrusives and the north and south arms of the bay, while at the heads of these arms the 
valleys are floored by a black slate wliich is regarded as the continuation of the slate band 
occurring farther north in Sheep and (iold creeks. As in the Juneau area, west of the slates 
there is a broad lM»lt of slates and greenstones, wliioli form Snettisham Peninsula and the 
shore outcrops of Stephens Pjissage to the north. A mass of diorite intrudes this-outer band 
and is exposed along the north shore of Port Snettisham for a distance of 1 mile, though on 
the opposiU* south shore it is but a few luindn'd yards in width and appears to wedge away. 
On tins side the edges of the intrusion are marked Ijy segregations of hornblende, and tJiere 
are many aplite iVikvs penetrating the* bedded i-ocks near the contact. 
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ORE DEPOSITS. 

Several mineral deposits have been prospected within the drainage area of Port Snettisham. 
Tliese occur in the schisls as well as within the area of slates and greenstones. Their dis- 
tribution, however, is in arieas bordering the diorite !)elts, and from this as well as other facts 
they arc regarded as a result of the diorite intrusion. 

The only developed prospc^cts and the only deposits visited are tlie properties of the 
Alaska Snettisham Gold Mining Company, situati^d on tlie south abnipt shon> of Port Snet- 
tisham, 3 miles from the entrance. There are two deposits at tliis Io<*Ality ; one is an irregular 
quartz ledge near the contact of the intrusive diorite, and inclosed in an altered slate country 
rock; the other, situated three-fourths of a mile to the south, is a more sharply-defined 
le<ige which is inclosed in a wide dike of apparently intrusive andesite. Tlie strike of the 
latter ledge is north and south, with a dip of 20** SE. A line following along this strike to the 
north w^ill pass near the first-mentioned deposit. Tlie intervening space, however, is not 
sufficiently prospected to determine the existence of a continuous ledge over this distance, 
and the ditference in the values and composing minerals at the two points is opposed to the 
supposition of their Ijeing one identical ledge. 

Other deposits of auriferous quartz occur 3 miles west of South Arm, near a lake 6 miles in 
length. These are located in the schist belt not far from the contact of the Coast Range 
diorite. The ore carries considerable galena, and on this property assessment work is said 
to have been done for the past four years. 

Another promising prospect is the Beach group, on the north side of Spi»el Arm, about a 
mile inland. The ledge exposed is a quartz-fiiled fissure- carrying auriferous sulphides and 
inclosed in the diorite country rock. Assessment work has been done on the claim for 
several yeans. 

FRIDAY MINE. 

This mine is the first property developed by the Alaska Snettisham Gold Mining Company 
which Ix^gan operations in 1899. The ore l)ody, as exposed in the tunnels, is an irregular 
ledge varying from 1 to 6 fe«t in width, and within this the values are also irregularly 
distributed. It has been developed by two main tunnels, 750 and 600 feet in length and at 
elevations of 360 and 450 feet above tide water, besides several small pits and open cuts at 
different points along the surface. The ore is essentially an auriferous pyrite, rich in magnet 
ite, which renders the extraction of its gold contents difhciilt. This ore, however, is not of 
a high grade and but little development w^ork was in progress at the time of the writer's visit. 
It is reported that operations ceased in 1904. 

CRYSTAL MINE. 

The quartz ledge at the Crystal mine was first discovered in 1895 by R. Ileius. It was so 
named be<*ause of the large pyrite cube^ wliich are found in driisi^ occurring in tlic surface 
outcrops of the ledge. On the sides of many of these? ciiIk*s small particl<»s and crystals of 
gold may oft«n be observed, and this somewhat novel o<!currt.'nce makes the ore of special 
mineralogic interest. 

The mine workings are situated 1 J miles from tlie wharf at Sncttisliam and 700 feet al)ove 
tide water. The ledge has a width of from 1 to 10 fc(»t, averaging about 4 feet, and is exposed 
for over a thousand feet in length. Fragments of the incKwing andesite are often included 
in the vein, and these as well as the quartz carry the gold values. 

Operations were first undertaken at tliis point in 1901-2 and during this time the ore 
rained, which was separated in a lO-stamp mill on the property, is said to have produced 
approximately $25,000 in gold. In 1903 the mine was purchased by the Alaska Snettisham 
Gold Mining Company and rapid development immediately l)egan. At the close of the year 
1903 the work done aggregated 1,000 feet of tunneling and drifting along the ledge at difTer- 
ent levels. These levels were connected by winzcis and much of the intermediate ore 
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A woll-t»qiiippcd 20-stanip mill was erecUd in 1901 close to the shore at Snettwham. 
Power la acquired by a flume over a mile in length, which follows tho mountain slopo at an 
elevation of -100 feet and collects water from the many small creeks. TTiia is connooted with 
a pipe line, which supplies Pelton wat^r w^heels at the mill, and a total of 300 horsepower is 
obtained. 

In 1904 mining continued, and most of the developed on^ is said to have been stoped out 
and milled.. Early in 1905 this company discontinued opt^rations at Snettishani and plans 
were lieing made to remove Iwth mill and mine equipment. 

ORIHDSTOHE AHS RHIHE CREEKS. 

Th(>s<^ are twin streams heading against Sheep Creek and flowing in a sciutheasterly 
direction to Taku Inlet. Tlie mountain betweesn Gastineau Channel and Grindstone Greek 
is composed of the same grec^nstone which is found farther north in the vicinity of Juneau, 
and along the shore of Taku Inlet this rock ext<>nds to beyond Bishop Point. (See general 
geologic map, PI. 11.) 

Tlie black slat<? which lies Ix^tween the grfH.*nstonc and the schist occupies only the basin 
of Grindstone Crtvk, but the contact runs diagonally across the mountain s(>parating the 
two valleys, leaving the upp<T two-thirds of Rhine Crook in the slate band. 

Sc»veral years ago considerable prospecting was done in these two basins, but veins 
sufficiently promising to warrant ext<*nsive development were not revealed, and there are 
at present no quartz claims on which regular assessment work is performed. Such veias 
as occur are said to Ik* .similar to those of Shec^p Creek in that they contain more silver 
than gold, but they appear to 1k» more irregular in occurrL»nce. 

The central portion of Grindstone Valley contains a bed of gravel, below which the 
creek flows on l)ed rock. T\\o rim rcx'k of this deposit forms a waterfall 50 or 60 feet in 
height, beneath which a tunnel has Ikm'u driven to partially drain the basin, but then.* liave 
been no extensive mining operations. The deposit has l)een found to contain gold and sonie 
sluicing has been done, but no data art* available concerning the average value of the 
gravv 1. An unfavorabh* featun* o( the deposit is the presence of a stratum of plastic 
clay Ix'low the gravel, which will undoubtedly CAUse serious inconvenience in any attempt 
to mine by hydraulic methods. 

To ascertain the value of this ground systematic prosptn-ting is necessary. At present 
the only apparent asset in this vicinity is the water power of the two stn^ams, which could 
be conveniently hamc^ssi^d and readily transmitted to Juneau and Douglas Island in the 
form of electric energy. 

SHEEP CREEK. 

TOPCXJRAPIiy. 

Sheep Creek, which empties into Gjistineau ("haimel, 4 miles southeast of Juneau, drains 
an area of al)out 5 squan* miles. (Sih* PI. V and fig. 6.) Flowing from the water parting 
next to Grindstone Creek, the course of the main valley runs from southeast to northwest. 
AlMMit 2 mil(>s from its head the stream makes a broud turn and in the lower mile and a half 
flows toward the soutliwest. The total length of the valley is alwut 3 J miles. The upper 
and lowcT thirds of its course have steep gnides, but the middle course is over a gravel 
flat sloping from 7(X) f(»et down to alK>ut 550 fret elevation. Below the gravbl flat the 
tributary slojx's arc very narrow and then' are no side gulclu's. Practically all of the dnio- 
agc conuvs into the upper basin, where the walls of the valley arc steep, though up to an 
elevation of alnmt 1,.S(K) feet they are covered with alder brush and grass and are generftjly 
so<lded nearly to the sununit of the surrounding ridges. The latter are nowhere more than 
1 mile distant from the stream, though they rise to elevations of from 2,5(X) to 3,800 feel. 
As in the case of Gold Creek, the generally sni(M>tli, but somewhat corrugated character 
of the slopes points to the molding action of iec, an<l the recency of glaciation is indicated 
by the shallowness of the rills, which collect the drainage from the mountain sides. 
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Tho formations of Gold Creek extend without interruption southeastward to Taku Inlet, 
but only the two outer divisions — namely, the black slate and the group of greenstones 
and intercalated slates — arc cut by Sheep Creek. On the ridge between Gold and Sheep 
creeks the band of slates with their intrusive dikes of dark dioritc^ is about 6,800 feet across 
and this width is only slightly diminished in the vicinity of the Grindstone Creek divide, 
3i miles distant. As in Gold Creek, the black slat<'s contain dikes of dark diorito (altered 
gabbro), which follow the general trend of the formation. Here, however, these rocks 
have not l)een g^reatly alTected by vein waters and the brown color which la so character- 
istic in the El)ner and Alaska-«Tuneau mines is not found except in the vicinity of the Gould 
and (\irr^' property, where a little mica-bearing brown rock occurs. 







Fig. C— Sketch ninp of Sheep Creek. 

On the southeast ridge of Sheep Mountain and extending southeastward for IJ miles is 
a som(?what irregular dike of tlu^ Coast Rang(? typ<' of diorito. Tliis rock closely rc^^mbles 
in composition tho ore-bearing dikes of the Treadwell mines, and h(^re it has be4'n impreg- 
nated to a certain extent by sulphides and locally contains stringers of quartz. This 
intrusion cuts a dike of the dark diorite al>out (500 feet northwest of the Gould and C^jrry 
workings, thus establishing the relative age of these two type^j of rcK'k. 

At the head of Sheep Creek is a considerable thickness of thin-bedded black limestone lying 
next to the main gnn^nstone contact. At first sight this limestone seems to be but little 
affected by metamorphism, but close inspection shows that practically all of the carbona- 
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ceous material which gives llie dark color has been changed to graphite. This mineral 
occurs in minute flakes lying parallel with the stratification and producing a somewhat 
schistose appearance. Certain layers contain a great deal of pyrit« in minute shiniog 
cuIh>;S. Tlie boundary between these limestones and the greenstones is much less regul&r 
than the corresponding horizon farther north. This is- apparently due to the intrusive 
nature of part of the greenstone in this vicinity. It is, however, impossible to distinguiBh 
the intruHiv(^ greenstones from the other portions, which are believed to have formed as 
volcanic flows. On the geologic map this boundary is greatly generalized, so that the 
irregularity of the contacts does not appear. 

The group of greenstones and interbedded slates, corresponding with similar rocks 
farth(>r north, s<'parates the band of black slates from Gastineau Channel and forma the 
mountains Ij'ing Iwtwei^n the basins of Sheep and Grindstone creeks and tide water. The 
contact with the black-slate band follows a fairly straight course from a point just north- 
east of Robert Peak to Taku Inlet, just alwve Bishop Point. 

As compared with their attitude in Gold Creek, the rocks stand at considerably higtier 
angles in the region drained by Sheep Creek. From about 60® on the Gold CYeek divide 
the dips increasi^ to IX)® in the upper part of the basin, and on the Grindstone divide the 
beds are slightly overturned, so that the dips are st^H^p toward the southwest. Increasing 
width of the black-slate band southward from Gold Creek suggests the presence of consider- 
able folding and duplication of the strat>a, but no direct evidence of this sort of structure 
has been observed. 

OCX^UREENCE OF TIIE ORES. 

Tlie concentration of iuineral-lx>aring veins in the portion of the black-slate band lying 
next to the greenstone is well marked in Shet^p Creek. The development of the Silver 
Quwn and Glacier mines has revealed a succession of veins occupying a zone about 400 
feet Hide next to the gi-eenstone contact. ITus set or system of leads is prominently 
developed from the uppcT part of the slope from the Grold Creek divide to the Reagan 
group of claims, situated alx)ut 8,000 feet to the southeast. Farther along the same course 
the veins, though present, are smaller and have not been explored uudei^round. 

Outside of this main system of lodes many individual veins are found in the black slates 
on the slopes northeast of the creek, but so far as seen these are never continuous for more 
than a hundred feet or so and most of them are much shorter than this. These outlying 
veins are usually transverse to the slaty structure. Some of them contain free gold, but it 
seems that they can hardly be of any great importance excepting to pocket hunters. A 
couple of such veins at the Gould and Curry mine have yielded some good ore, but the supply 
si^enisto have been insufficient to insure pn)ri table operation. In thesunmierof 1903 pros- 
{Meeting was in progn«s just above the Gould and Curry property in a dike of gray diorite 
where, in addition to considerable quartz veining, the rock has been impregnated with 
sulphides. The nature jf the mineralization is similar to that of the Treadwell ore dikes, 
but tlie n>ck in not altered or mineralized to the same degree and, though gold is reported, it 
is said that exttMisive sixinpling has indic^ited only low values. 

Quartz veiiLs are found hen; and tliere in the gnM»nstones occurring between the lode 
sy.steniimd Gastineau Cliannel, but as a niic tliese are inert»ly gosh fillings and, though they 
may contain gi)ld, sin* never of sullicient sizt» to l)c of great value. Both the gn»enstones and 
the ussixjiatcd black slates are lo<-ally filled by pyrite which occurs without other vein 
minerals, but mineralization of this sort is likewist» regarded as of no economic importance. 

So far OS present dev't'lo[)ments show, there app<*ars to Ik* little chance of finding workable 
mineral dei)osits outside of the limited zone lying next to the mam contact of the black 
slates and grtH*nstones. 

DEVEU)PMENT OF THE MINES. 

The entire production of Sheep Oeek htus come from the Silver Queen group of mines, which 
comprises the Silver Queen. Glacier, arid Ascension claims, with several others adjacent. 
The London, Hartford, Golconda, and Glacier claims were located in 1887; the Silver Queen 
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and Ascension in 1888. After having been developed to a certain extent these claims were 
brought under a single ownership, and in 1889 the Silver Queen Mining Company erected a 
10-stamp mill, which was operated until 1895. In the latter year the property was pui^ 
chased by the Nowell Gold Mining Company and 20 stamps were added to the mill. Bucket 
trams were instaUed and a narrow-gage railroad was construced from the ore bunkers to the 
mill, about three-foufths of a mile distant. For several years past, under the ownership of 
the American Grold Mining Company, the property has been worked by lessees and luis been 
a fairly steady producer. The 
stamp mill is situated about 1 
mile from the landing on Qas- 
tineau Channel, but the con- 
centrating plant is located on 
the beach, the wet pulp being 
delivered by means of covered 
sluices. The creek furnishes 
ample water power for operat- 
ing the dynamos which run the 
mills and compressors and light 
the various worics. 



PEODCCnON. 

The production of the Sheep 
Creek mines to the close of 1903 
is estimated at $465,000. 

SILVER QUEEN GROUP. 

Position. — ^This property is 
situated on the steep mountain 
slope northwest of Sheep Creek 
basin. It extends from the end 
line of the Aladca-Persev^rancc 
group, 1,500 feet northwest of 
the Gold Creek divide, to Sheep 
Creek basin, a total length of 
6,000 feet, and Is three claims 
or 1,800 feet in width. The 
group consists of seven full 
claims and six fractions, hav- 
ing a combined superficial area 
of about 224 acres. 

Development. — ^The Silver 
Queen, Glacier, and Ascension 
claims have been worked in- 
dependently. In 1903 the Sil- 
ver Queen workings consisted 
of about 2,600 feet of drifts 
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Fig. 7.— Sketch map of Silver Queen group of claims, showing 
approximate relation of workings to the local geology. 



and crosscuts on three levels and 500 feet of connecting raises, togetlicr with the ore stopes. 
In the Glacier mine there were 3,200 feet of drifts and crosscuts on four levels and 1,200 feet 
of connecting raises. The so-called Ibex workings, located on the Ascension claim, amount- 
ing to a few hundred feet only, are not now available for examination. 

In 1903 connection was made between the Silver Queen and Glacier mines, and ore from 
the lattcsr is now taken out by way of the Silver Queen workings. 
Bull. 287-06 5 
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Geology. — The metalliferoiu veins in this group of mines represent the southeastward 
continuation of the lode system of Gold Creek. The band of black slates free from greoi- 
stones is here nearly 2 miles in width, and more or less veining is present eveiywhere, but the 
only veins which arc at all persistent occur near the foot wall of the slates next to the bound- 
ary with the greenstones. Here they occupy a zone 400 or 500 feet in width, not sharply 
limited on the northeast or inland side, but definitely bounded on the southwest by the upper- 
most bed of the greenstone series which forms the mountains next to Gastineau Oiannel. 

The average strike of the bedding as determined from the contact between the slate and 
greenstone is N. 42** W., and the average dip is about 60® NE. In the mine workings, how- 
ever, the dip is usually somewhat less. Owing to the inclination of the beds the apex of the 
slato-greenstone contact is diagonal to the line of strike and trends about N. 75^ W. (See 
fig. 7.) 

A vertical section is here given, running through the Glacier mine, to illustrate the attitude 
of the rocks and the geological position of the mineral zone. (See fig. 8.) 
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Fig. 8.— Profile section from mouth of Sheep Creek to Glacier mine and Sheep Moontain. 

The slftt<?s are in every respect similar to those of Gold Creek. .They C4irry considerable 
amounts of graphite. Their cleavage js practically parallel with the greenstone contact, and 
this latter is the only ke^*^ to the bedding in this vicinity, the slates themselves showing no 
variations sufficient for determining the presence of stratification. Dikes of dark diorite 
(altered gabbro) are found in the clifTs above the mines, but none of this rock was observed 
in tlie zone occupied by the veins except on top of the ridge, where a few small dikes simikr 
to those of Gold Creek are present. 

General features of the veins. — In Sheep Creek the quartz veins of the main lode system are 
stronger and more continuous than in Gold Creek. (See PI. VI.) They follow in a general 
way the bedding and cleavage of the slates by which they are inclosed and therefore strike 
northwest and southeast and dip toward the northeast. (See figs. 8 and 9.) 

This correspondence? of vein courses and stratification is, however, only approximate, as is 
proved hy variations in the distance bet ween the greenstone contact and any particular vein. 
In places t lie Silver Queen vein, which has l)een followed underground for 900 feet, is only 15 
feet above the greenstone, but elsewhere along the outcrop t he intervening distance is as much 
as 'Sfd feet. So also in the cose of the Glacier vein a crosscut on No. 4 level reveals the green- 
stone only 30 feet away, while at the surface above the bunk house (No. 2 level) the interval 
Is considerably more. Another evidence of crosscutting Is the fact that the Copper Streak 
lead has a more northerly cx)urse than the Glacier on the three levels where both veins have 
been eiicount4.Ted, and from No. 4 level upward these veins diverge slightly. The rule covei^ 
ing these observations seems to be that from southeast to northwest and from below upward 
the veins angle away from the greenstone contact. 
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refill comparison of observations along the mineral zone for a distance of 8,000 feet 
3s the presence of three or four nearly parallel veins in the average cross section, 
ires of bed rock are comparatively few, so that the extent to which these veins are 
lous can not be determined, but from an examination of the mine workings it is 
d that instead of being continuous veins the bodies of quartz have the form of dis- 
ced plates variable in length and depth and arranged in overlapping position, 
r Queen vein. — ^This vein has been rained frora three levels and found to be continuous 
»tal horizontal distance of €00 feet. On the dip it has been stoped to a total height 

400 feet. (See fig. 10.) Above the highest workings the vein is represented by 
outcrops along the trail, but here the quartz is evidently not continuous, having the 
disconnected lenses. One of these quartz streaks a few inches thick was encountered 
crosscut portion of No. 4 level in the Glacier mine, ao that the total known depth of 
n, including the interrupted por- 
about 600 feet along the dip. The 

the ore shoot rises toward the 
est, as is shown by the fact that 
n the lowest or No. 3 level the ore 
out 400 feet from the surface, in 
it was stoped nearly 200 feet 
, and in No. 1, 300 feet beyond the 
the level below. (See stereogram 
3, PI. VII.) 

T as could be determined from the 
rkings the Silver Queen vein was 

quite solid, var3ring in thickness 
to 6 or 8 feet, but on No. 1 level, 
ng about 100 feet from the outcrop, 
n is double, consisting of two par- 
ites of quartz about 6 feet apart, 
eins have an average thickness of 
varying from 1 to 3 or 4 feet. 
1 the relative position of the green- 
'ontact along the trail below Silver 
level No. 2 and in the ravine about 
t to the eastward, it is evident that 
ita are displaced by a fault which 
an offset toward the northeast, 
ires of bed rock in this vicinity arc 
w, but from the best data obtainable 
izontal throw of this fault amounts 
ut 150 feet. Tliere is evidence of 
y in the crosscut to the vein on No. 
. but here the offset appears to be only a few feet, so that the total throw is probably 
1 by successive steps along several nearly parallel fault planes. The presence of 
»ak must be taken into consideration in any further search for the Silver Queen vein by 
ing the adit from the basin level. The present length of this tunnel is 870 feet, and 
inued in its present direction it should cut the contact between 1,450 and 1,550 feet, 
?d the dip of the strata is taken to Ije 45°, as in the Silver Queen workings. 
ier and Copper Streak reins. — These veins in the black slate lie farther from the green- 
han the Silver Queen vein. The Glacier vein has been worked for a horizontal distance 
it 500 feet, and the Copper Streak for 400 feet. The former has been opened from 
. 4 level to the surface above No. 2, showing a length along the dip of 400 feet or so, 
he latter has been followed nearly 700 feet on the dip from the winze level below No. 
e surface above No. 1 tunnel. 




Fig. 9.— Generalized cross section of Silver Queen and 
Glacier mines, showing dip of veins and relation to 
slate-greenstone contact. 
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Both veins vary in thickness, being represented in some places by only a few inches of 
quartz, but elsewhere expanding to 6, 8, or even 12 feet. As a rule they are fairiy solid 
bodies of quartz, but spurs and offshoots are not infrequent, and locally the vein^break up 




aiul tnkr (lit' fonn of sirinjjcr leads. This feature was <)!)ser\'ed in a breast on the winie 
level alxnit 2.')0 feet northwest of the raisjc» from No. 1 Queen. At this place the Copper 
Stn'ak lead, 9 feet in A\ndth, is coniposod of n to 7 streaks of quartz separated by graphitic 
alak^ and presents the appearance of a typical alnngiit lead <^^. W). 
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Fio. 11.— Detailed cross section of Copper Streak vein on 
winze level, Glacier mine. 



The overlapping of the three veins is well ^own in No. 4 level of the Glacier mine, where 
the relations, so far as revealed, are shown in fig. 12. As the veins are followed toward the 
northwest they diverge slightly from each other and from the greenstone contact, the 
distance from the greenstone to the 

Glacier vein varying from 20 to 100 nunMri'' ' '^^\\ 

feet, and the interval between the latter "' ^ ^'^^ ' ^^ ' ^ '^^ ^ ^ 

and the Copper Streak being from 30 to 
about 76 feet. 

ANDERSON CLAIMS. 

The Anderson group of claims be- 
gins at the southeast end of the Silver 
Queen property and covers the lode 
system for a distance of 1,^00 feet. 
This property lies at the base of the 
steep mountain slope and none of the 
vein cropping rise more than 300 feet 
above the ^gravel floor of Sheep Creek. 

Continuing toward the southeast the lode system of the Silver Queen group shows the 
same characteristics in the ground covered by the Anderson claims. The greenstone which 
forms the foot-wall rock of the ore zone does not outcrop because of the accumulations of 
talus, but it has been revealed in a crosscut tunnel, where its strike is about >l . 40^ W. and 

its dip about 70° NE. The black slates lying next to 
the greenstone are also hidden, the nearest exposures 
being perhaps 80 to 100 feet from the contact. Above 
this, however, there are occasional outcrops and at several 
points quartz veins have been opened by shallow pits. 

On two of these veins there are development tunnels 
40 or to feet in length, but no other work has been done 
except to start a crosscut to prospect the ground in depth. 
The fewness of the openings makes it impossible to judge 
of the continuity of the veins, but the relative positions of 
the several prospect openings suggests that the quartz veins 
are distributed along four horizons m the slate. Tliis 
impression is given more weight than it might otherwise 
receive because it corresponds with the occurrence of the 
veins in the better-developed ground of the Silver Queen 
and Glacier mines. 

The veins are mostly fairly solid and from 2 to 4 feet 
wide, but at one place a drift 40 feel long shows a typical 
stringer lead composed of many small separated masses 
of quartz, some of which follow the structure of the slate, 
while others, usually the larger ones, cut this structure at 
an angle of about 45°. The stringers of quartz are very 
numerous in a band from 3 to 5 feet wide, but are present 
throughout about 20 feet of the slate. 

The metallic minerals of these veins are pyrite, sphal- 
erite, and galena, giving ores which are identical in ap- 
pearance with those from the adjacent mines. 

REAGAN PROPERTY. 

Southeastward from the Anderson prospects the extension of the lode system runs 
through a swampy meadow, where bed rock is covered by a deposit of peat. This ground 
has never been prospected, though two crosscuts have been started for this purpose from 



i i 


I , oy 




H 




//.,«• 


1 ^ 
1 


-1 


'J 

A 

1 


1 
1 


9 ^ wo ♦oofcel 





Fio. 12.— Plan ol veins opened by 
No. 4 level, Glacier mine, showing 
divergence of veins. 
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the level of the valley floor. In these tunnels the foot-wall greeDstone was enooimiered 
after penetrating a considerable mass of loose drift, but the black slate has not been readied. 
The working depth which these tunnels will afford is not over 150 feet. 

The Reagan prospect is located on the slope of the mountain southeast of the upper end 
of the meadow just mentioned, at an elevation of 950 feet and 250 feet above Sheep Creek. 
A shaft from the outcrop connects with an adit 40 feet below, and when visited a further 
depth of 30 feet had been attained in a winze. Drifting on the vein amounts to 250 feet. 

The vein follows the structure of the graphitic slates by which it is inclosed, strikiQg N. 
45^ W. and dipping 75® to 80® NE. It is rather compact, and the walls are well defined 
and fairly regular, though occasional ^ort spurs are observed. Along the walls a few inches 
of clay gouge are sometimes present. 

The occurrence of sulphides is not uniform, and the workable mineral appears to lie in 
shoots, though their size and shape c«n not be estimated from the present extent of the 
workings. Sulphide minerals observed are galena, sphalerite, chalcopyrite, pyrite, and 
considerable tetrahedrite (gray copper). Electnim (alloy of silver and gold) also occurs, 
but only in seams or close fractures, where it has evidently been deposited by the action of 
surface waters circulating through the vein. Tetrahedrite is likewise of secondary origin, 
as is shown by the fact that it forms a superficial coating on grains of the primary sulphides. 

At the time of our visit several tons of ore extracted during the progress of develc^ment 
work had accumulated upon the dump, but no commercial shipments had been made. 

ORAVEL DEPOSITS IN THE BASIN. 

Sheep Creek basin is filled by a bed of gravel from 200 to 1^200 feet wide and over a mile 
long. The surface of the flat slopes from 500 feet elevation up to about 7(X) feet. No test 
of the depth of the deposit has ever been made, but it probably reaches a maximum of more 
than 200 feet, as estimated by comparing the present grade of the stream with the average 
bed-rock grade of the valley. 

This gravel deposit has accumulated back of a mass of debris dumped into a narrow pari 
of the valley by a former glacier. This material obliterated the lower part of the originiil 
channel and caused the stream to take a new course determined by the contour of the 
morainal deposit and quite out of harmony with the deep, rugged topography. Flowing 
in this new course the stream first cut through the moraine and afterwards eroded the pres- 
ent canyon in bed rock, but the resistance of the hard formations has thus far protected the 
accumulation of gravel above from being washed out. 

This bed of gravel undoubtedly contains gold, but no confident opinion can be expressed 
upon the question whether or not it occurs in sufficient amount to warrant exploitation. 
The slopes which have contributed most of the debris are auriferous to a greater or leas 
extent, but aside from small o]>erations in a gulch near the head of the basin there has been 
no placer mining within the Sheep Creek drainage. 

GOLD OEEXZ. 
TOPOORAPHY. 

Gold Cre^k, which empties into Gastineau Channel, drains an area somewhat less than 10 
square miles in extent. From the wat^r parting at its head to its mouth at Juneau the distance 
is nearly 5 miles, and tlie basin of its only importapt tributary. Granite Creek, has an addi- 
tional length of about 2 miles. (See Pis. IV, VIII, IX, XIV, and XVII.) Granite Creek 
and the lower valley of the main stream have the same general course transverse to the 
strike of the country rock, but the upper portion of the main valley, which is called Silver Bow 
basin, extends along the strike and has been mainly excavated in black slates. The valley 
is a deep one and its walls are very steep, the surrounding ridges reaching elevations nowhere 
less than 2,800 feet, while several of the peaks rise to an altitude of more than 4,000 feet. 
However, thougli the declivities are abrupt, vertical cliffs are rare, profiles of the mountain 
sides are curved iastead of l)eing angular, and tlie whole character of the topography is rec-. 
ognizt^d as having lM?en molded by glacial action. 
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The upper end of Silver Bow basin has an elevation above 1 ,200 feet, but the fall of Uie 
stream below this Is not regularly distributed. There are several gently sloping floors of 
considerable length connected by much steeper grades, and these flat reaches have been 
formed in each case by the deposition of gravel by the stream itself. 



Practicjdly all of the rocks which have been distinguished in tlie Juneau belt occur within 
the Gold Creek drainage. These have been described in three sets or groups — the dioritic 
rocks of the Coast Range, a series of crystalline schists, and a series composed of alternating 
slate and greenstone in beds of various thickness. The local distribution of these rocks is 
shown on the geologic map of the vicinity of Juneau (PI. IV). 

The lai^r structural relations are simple. The bedded rocks strike from southeast to 
northwest and dip toward the northeast at angles varying from about 30® in the vicinity of 
Mount Juneau to about 60° at the upper end of Silver Bow* basin. As a rule cleavage is 
well developed in the rocks and it alw^ays follows the general strike and dip of the forma- 
tions. (See figs. 15, 16, and 19.) 

The mass of the mountain which lies between Gastineau Channel and Silver Bow basin 
is composed of greenstone and greenstone schist occurring in thick beds separated by thin- 
ner strata of bla4;k slate. The width of thb band Is approximately 2 miles, and beyond it 
is a zone about 1 mile in width consisting of black slates intruded by dikes of gabbro. These 
two bands constitute the mainland portion of the slate-greenstone series in this vicinity. 
The boundary between the greenstones and the slates is a simple one and corresponds with 
tlie other lines of bedding in the district. The band of slate runs through the axis of Silver 
Bow basin and may be traced up the slopes of Mount Juneau to its summit and in the oppo- 
site direction over the divide into Sheep Creek. 

On the inland side of the .slates there is a 2-mile baud of crystalline mica and hornblende 
schists containing some beds of quartzite and limestone. These schists have been derived 
by metamorphism from sedimentary rocks, and the parallel structures which have been 
developed in them lie mainly parallel with the original stratification, as is shown by the atti- 
tude of beds of quartzite and limestone, which can be traced for coasiderable distances. 
One group of lim&stone strata about 200 feet in thickness has bc^n followed for a distance of 
10 miles, while another group of calcareous l)eds which is locally prominent on the western 
slope of the ridge between Silve^ Bow basin and Granite Creek and on the Gold-Salmon 
Creek divide about 1- mile east of Mount Juneau Is less ronstanl in its charartoristics and 
can be traced for about 5 miles only, the greater part of its outcrop lx»ing in the Gold Creek 
drainage. The schists have been intruded by dikes of gray diorite, and they are also invaded 
by, and therefore older than, the main mass of the Coast Range diorite. They also inclose 
numerous small dikes of dark gabbro, which usually follow the structure, of the rocks. These 
dikes have been altere.d by pressure metamorphism and in many places they have l)een con- 
verted into schist, which is hardly distinguishable from portions of the inclosing series of 
sedimentary origin. 

The main mass of the Coast Range diorite lies al)out 4 J miles distant from Gastineau 
Channel, and its edge is barely reached by the headwaters of Granite Creek. There are, 
however, two outlying dikes of this rock, and these Have contributed a large amount of mate- 
rial to the gravels found in the lower part of Granite Creek and of Gold Creek. 

Throughout its length, as studied in the Juneau belt, the main contact of the diorite has 
a general parallelism with the structure of the metamorphic rocks, into which the igneous 
rock has been intnidcd, but in the vicinity of Juneau there Is a gradual ( rosscutting toward 
the west, as is well shown from the relations represented upon the geologic map (PI. III). 

HISTORY OF MINING OPERATIONS. 

Gold Creek was discovered in the autumn of 1880, but no njining was attempted until the 
following spring In the meantime a recording district was established by the miners, and 
local rules, which were practically thosc^ in vogue in the Cassiar district of British Columbia, 
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t!ie incomplete data given in the annual reports of the Director of the Mint, with propor- 
tionate interpolations for the years in which no figures are given, indicates that the produc- 
tiou may have been nearly $2,800,000. Possibly a mean of these estimates, or about 
$2,250,000, may be fairly taken as representing an approximation to the true value of the out- 
put from Gold Creek. 

The quartz mines have produced about $1,000,000 and the >iowell placer approximately 
$400,000, which leaves an ostimat^ed $850,000 for the small placers, which were mostly 
e?diausted l^efore 1890. 

BBI>-BOOK MINES OF OOI«D CBJSKK. 
GENERAL STATEMENT. 

The Gold Creek quartz mines are situated on the main lode S3rstem of the Juneau gold 
belt, the general features of which have already been described. The zone which contains the 
greatest amount of quartz veining and which is consequently of the main interest from the 
miner 8 standpoint has a length of nearly 4 miles within the drainage basin and a width of 
from 1 ,800 to 2,400 feet. (See PI. XV.) 

SLATE CX>UNTRY. 

The principal rock of the mineral zone is black graphitic and calcareous slate, the cleavage 
of which strikes northwest and southeast and dips at various angles, but usually steeply 
toward the northeast. Slaty structure and bedding ordinarily coincide, and as a rule there 
is no sign of folding or plication in the slates. Locally, however, as observed on the Ebner 
and Perseverance properties the original bedding shows folding, and in such cases the cleav- 
age cuU across the stratification, following the average inclination of the slaty structure of 
the district. 

Tlie slates are locally bleached, in which condition they have the appearance of fine- 
grained quartzites and are often spotted, as may be observed in outcrops along the wagon 
road opposite Ebner's mill. The microscope shows that the spots are composed of quartz, 
chlorite, and mica (sericite), the rest of the rock being principally quartz in very small grains. 

DIORrrE DIKES. 

Besides the slates the only other rocks of the ore zone are igneous intrusions. Of these 
there are two types — ancient gabbros, now very much altered, and relatively recent diabasel 
which ai-e practically unchanged by decomposition. 

The alteration in the gabbro rocks masks their original nature, for they now consist of 
feldspar and green hornblende where they haye not been mineralized, and near the quartz 
veins, where they have been affected by water action, they are composed almost entirely of 
quartz, calcitc, brown mica, and chlorite, showing a maximum of metamorphism. The hom- 
blende-fcOdspar rock, which may, for convenience, be called diorite, usually has a dark 
appearance and a greenish cast, while the more altered rock has a rusty-brown color in oui- 
crop and a bronzy tone when frei^hly broken. The latter is commonly known as "brown 
rock" or "brown diorite." 

'^Hu'sw rocks are evidently derived from the same material, for they may be observed to 
grade into each other in several places, as, for instance, in thr surface workings at the Ebner 
mine. They occur as dikes measuring from a few feet up to alx)ut 200 feet in width. In the 
main these dikes follow the ck'avage of the slates, though in some instances they leave the 
secondary structure and follow the Iwdding, where the two do not coincide. An example of 
this may be made out at the upper (soutiieast) pit on the Ebner property. Also on the Per- 
severance gn)un<l thon^ an^ several in.stanc<'s where the dikc^ are seen to end blindly, with 
the stmta arching over their blunt terminations. (See figs. 15, 1(>, ond 19.) 
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DIABASE DIKES. 

The narrow diabase dikes cut across the structure of the country. Two of them were 
observed in the Alaska-Juneau workings, and another may be seen in the clifls on the north 
side of Gold Creek, above the Last Chance placer. The dikes first mentioned are composed 
of fine-grained diabase, in which the feldspar, though somewhat decomposed, appears to be 
labradorite. The rock contains a good deal of magnetite and some calcite. The dikes cut 
the quartz veins, and they wenj therefore injected after the principal mineralization had l>een 
accomplished. 

The rock of the dikes in the lower part of Gold Creek is minette, composed of brown mica, 
augite, and feldspar, and similar dikes were observed along the mainland shore of Gastineau 
Channel. 

All these dikes are regarded as belonging to the same period as the leucite- basalt dikes 
which occur in the Alaska-Treadwell mine. 

GREENSTONES OF THE FOOT WALL. 

The greenstones which form the mountain between Silver Bow basin and Gastineau 
Channel are in large part metamorphosed lavas, but it is often impossible to separate the 
volcanic flows from intrusive material, which is likewise completely altered from its original 
condition. The complex as a whole is bedded upon a large scale, and the secondary cleav- 
age which has been developed in it is parallel with the original structure, striking northwest 
and southeast and dipping northeast. In many places the rock is impregnated with pyrite, 
either irregularly or along contacts between two layere, where movement has permitted 
ready access to circulating waters. Veins are also found, but for the most part those give 
little indication of value, though there has been considerable prospecting at several points 
situated at no great distance from Gastineau Channel. 

LIMITS OF THE ORE /ONE. 

The ore zone is sharply defined on the seaward side by the foot-wall greenstones, and along 
this side of the black-slate band the greatest amount of veining occurs. On the other side 
the boundary of the zone in which the quartz stringers are prominent Is more vague, but in 
the western part of Gold Creek basin the northernmost diorito dike may be taken as approxi- 
mately defining the ore zone, which is thus from 1,300 to 1,800 feet in width. (See Pis. IV, 
nu, IX, and XV.) 

In the vicinity of the Alaska-Juneau stamp mill a similar dike of diorite lies about 1,800 
feet from the foot wall, but toward the east its distance from the greenstone increases, being 
nearly 4,000 feet on the Sheep Creek divide. Quartz stringers arc present locally in all parts 
of the intervening slates, but they arc more numerous in a zone alK)ut 1,800 feet wide along 
the foot wall than beyond, and even in this zone they arc most prominent on the foot-wall 
side. 

The inland boundary of the black slates is formed by crystalline sciiist«, which, like the 
greenstones, contain comparatively little quartz in the form of veins. This band of rocks 
can also be traced for many miles in either direction along the hanging wall or the slate band 
which carries the lodes. 

NATURE OF THE ORES. 

In Gold Creek there are two sorts of ore material occurring more or less together — quartz 
veins carrying pyrrhotite, pyrite, galena, zinc blende, and sometimes arst»nopyrite, and 
brown diorite impregnated with pyrrhotite. The quartz occurs both in the slates and in the 
diorite, and it is only in the neighborhood of extensive veining that the latter lias l)een suffi- 
ciently mineralized to become of value. 

Mineralization extends through nearly the whole length of the lode system in Gold Creek, 
and is continued on the Sheep Creek side of the divide toward the southeast. From the 
Ebner property on Gold Creek to the Silver Queen mine in Sheep Creek the distance Ls about 
5 miles. The Ebner ores contain gold and silver in the proportion of about 7 to 1 by weight, 
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while in those from the Sheep Creek mines the amount of silver is several times that of the 
gold. It seems that there is a progressive increase in the proportion of silver from north- 
west to southeast, for on the Perseverance ground the silver is from three to ten times the 
gold by weight, as shown by a large number of assays made for the AlaskarPeneveranoe 
Company. No data are at hand concerning the relation^of the two met&b in the Ahuika- 
Juneau ores, but the low value of the pulp after amalgamation may be taken to indicate the 
presence of only a small proportion of silver. 

The increase in silver from northwest to southeast accompanies an incFe«8e in other sul- 
phides than pyrrhotite, especially galena and zinc blende. 

The ores are entirely unoxidized, so that the free^nilling quality of those which contain 
mainly gold seems somewhat remarkable. In tills connection, then, it is of interest to note 
that the sulphide is principally pyrrhotite, a much softer and more brittle mineral than 
pyrite, which is in general a commoner carrier of gold. 

OCCURBENCE OF THE VEINS. 

Within the zone of principal mineralization the quartz veins are distributed in the form of 
stringer leads, which follow the strike of the inclosing rocks more or less closely, but par- 
ticularly favor the contacts between the black slates and the intrusive diorites. IVse 
stringer leads arc complex affairs, made up of many veins which fill openings mainly refei^ 
able to two sets. One set follows the slaty cleavage, striking N. 40° W. and dipping north- 
east; the other strikes N. 10°-20® W. and dips toward the west. Ordinarily both sets are 
not developed at the same place in equal prominence, but sometimes they are found together, 
forming a more or less regular network of veins. Even when only one set is well marked 
many indefinite connecting stringers are often to be observed forming a complete though 
less regular reticulation through the rock. 

Individual veins are mostly traceable for short distances only, and they are typicaUy 
lenticular in shape, especially the larger ones. The spacing of veinlets in the stringer leads 
varies from place to place, but in the mine workings it is ordinarily measured by a few inches 
or at most by a foot or two. 

METASOMATIC ALTERATION. 

The black slates show no striking effects of alteration by the vein waters. Tliey hold 
stringers of quartz in sharp fractures and as a rule no difference can be observed in the 
nature of the rock next to and at a distance from the fillings. In some instances, however, 
the microscope shows that considerable amounts of mica have been developed in the slate 
in places where the quartz stringers are numerous. 

The diorite, on the other hand, is greatly altered in many places and this is particularly 
the case where this rock contains the greatest numlx?r of quartz veins along the contacts 
with the slates. Here the formerly green, rather coarse-grained diorite, itself the result of 
an eariler alteration of a gabbro, has l)een changed into a fine-grained substance composed 
mainly of quartz, calcite, bro\%'n mica, and chlorite and commonly called brown rock by 
the miners. TJourmaline occurs in some of the veinlets, showing that the vein waters con- 
tained at least small amounts of the chemically active elements l^oron and fluorine, but anal- 
yses of the brown rock failed to reveal fluorine, though its presence was expected from the 
alt^'ration of hornblende to biotite, since the micas often contain the element in question. 
The rock was also tested for chlorine, with negative results. 

The presence of brown mica in the altered rock suggested that an addition of potash had 
been one of the effects brought about by the mineralizing waters, and this inference is cor- 
roborated by the analyses which were made of specimens of the green and brown material. 
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Analyses of green and brown dioriief Gold Creek. 
[George Steiger, analyst.] 





No. 208. 
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No. GO. 




No. 208. No. 60. 
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47.76 

13.96 

1.99 

8.72 

9.07 

12.71 

1.65 

.20 

.22 

2.06 

1.48 

None. 

None. 


44.60 
14.97 
.60 
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3.92 
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2.36 '■ 
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.36 ■ 
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None. 
JJone. 
None. 


FeiOi 
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FeO 
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None. 
.04 
.14 


MgO 
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MnO 
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Na«0 


BaO 


Trace, i 14 


K,0 


SrO 


None. 


(«) 

.27 
2.25 


HfO- 


FeS, 


HfO+ 


FerSn 




TiOf 


Less 


.02 


ZrOi 








COt 


100.12 


99.78 









a Not determined. 

Specimen No. 208, green diorite from easternmost dike in slate band on the north side of Gold Creek 
above the Humboldt claim. Green hornblende occurring in felted aggregates composes about 75 per 
cent of the rock, the rest being principally finely granulated feldspar with some quartz. 

Specimen No. 60, brown diorite from Ebner mine. Much of the brown diorite contains considerable 
chlorite, but in this specimen it is present in very small amount. The rock is somewhat schistose; its 
mineralogical comx>osition is estimated to be approximately as follows : 

Mineraloffical composition of brown dioriiefrom Ebner mine. 
Quartz 45 



Mica 

Carbonates 

Titaniferous magnetite. 
Sul]:^de8 



22 . 
20 
10.5 
2.5 



Comparison of the analyses shows that if the amount of alumina be regarded as unchanged 
there has been a sli^t increase in the amount of soda and an addition of potash amounting 
to several times the amount present in the sample of green diorite which was analyzed. All 
of the brown rock contains mica, which is not present in the green phase, and though moie 
extended chemical investigations would be required to prove the point, it seems allowable 
to conclude that the metasomatic alteration of the green diorite has involved the addition 
of important amounts of potash. Carbonates have also lieen developed in large quantities 
and the general nature of the change corresponds with the alterations which have been set 
forth by lindgren in his descriptions of the metasomatic alteration of the wall rocks in 
certain mining regions of Calif omia.o The difference to be noted, however, is that in the 
present case a certain amount of soda seems also to have been added, while in the researches 
of lindgren it was found that depletion of soda accompanied the addition of potash. 

Metasomatism in the rocks of Gold Creek has been different from that which has been 
worked out for the Treadwell deposit on Douglas Island, where the potash of the original 
rock has been almost entirely removed and large amounts of soda have been introduced by 
the circulating waters. (See p. 111.) 

HALLAM GROUP OF CLAIMS. 

Position. — ^This property, part of which was located in the summer of 1901 and the rest in 
1902, is situated on the steep slope of Mount Juneau. The easternmost claims begin about 
1,000 feet west of the wagon road and together they cover all of the main lode system 



aFourteenth Ann. Rent. U. 8. Geol. Survey, pt. 2, 1804, pp. 274-278; Seventeenth Ann. Rept. U. S. 
Geol. Surrey, pt. 2, 1M6; PP. 146-152. 
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lying between the Ebner property and, the summit of the mountain. Tliere are thirteen 
claims, having a combined area of somewhat more than 2^0 acres. Tlie situation of the 
proj)erty is shown on the accompanying maps, Pis. VIII and XVII. 

Dei'elopment. — During the summer of 1^03 two men were engaged in prospectii^ and 
asse^mcnt work. Openings had been made at several points, revealing the presence of 
quartz veins, some of which contain free gold in considerable amounts. A small arrastre 
was built and rigged with a water power, but the dryness of the season made it impossible to 
operate it more than a few days. 

Geology, — The rocks exposed on the flanks of Mount Juneau, above Gold Creek, comprise 
the black slates and intruded dikes of the mineral zone and the schistose greenstones fonmng 
the f(K)t-wall mass which lies between the lodes and Gastineau Channel. The former occupy 
a band somewhat more than 2,000 feet in width, rising diagonally across the mountain slope 
from east to west, while the latter constitute the base of the mountain. Toward the north, 
beyond the black slates and stratigraphically above them, aie crystalline schists and an out- 
lying intrusion of the Coast Range granite, forming a mountain peak back of Mount Juneau. 
The local geology is shown on the sketch map (PI. VIII). 

The strike of all the rocks is about N. 40° W., and the northeast dips vary from 30° to40*, 
their structure being somewhat flatter tlmn that of the same rocks farther east on the Ebner, 
Alaska-Juneau, and Perseverance properties. 




Fig. I.'i.— Profile «oction through 1 luUoin claims, showing »tlitud« of the rocks. (Compan? PI. VIII.) 

The foot- wall greenstone, so far as known, docs not contain promising indications of mineral- 
ization, though it is sometimes impR'gnated with considerable amount^i of pyrite along cer- 
tain woll-devcloped surfaces of schistosity. It is a gR'cn rock with a platy cleavage, often 
histrous and soft to the touch. It is composted largely of secondary chlorite and calcite, 
formed by metamori)hism from the original minerals of the rock, which is regarded as in 
large part of volcanic origin. 

In general the black slaters have the ordinary characteristics of these rocks througliout the 
H'gion, but they contain some light-i-olored, fine-grained quartzites. Tlie intrusive dikes 
arc the metamorphosed gabhros whicli occur in all parts of the black-slate band, and both 
the given and brown forms of this so-called diorite are present. 

The attitude of the nn-ks is shown in the accompanying diagram (fig. 13). 

The following detailed section exhibits the alternation of slate, quartzite, and intrusive 
material: 

Detailed stctitm at Hallatit claims, Gold CreeJc. 

Feet. 

1. Black wlato.s with schists above Ihcm, alxnit. ." 000 

2. Massivtt green diorito wit h low(»r l.") foot schistoso 100 

3. Quartz schist 18 
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Feet. 

4. Outcrops hidden (probably black slate) 25 

5. Black graphitic slate 40 

6. Slate and quartEite. mostly light colored 60 

7. "Brown rock" containing quartii stringers 100 

S, Gray quartzitc , 12 

9. Outcrops hidden 20 

10. QuartEite 16 

11. • ' Brown rock" 8 

12. Spotted sUte, light colored 35 

13. "Brown rock" 16 

14. 8potted8latcUkeNo.il 15 

15. Outcrops hidden 30 

1ft. "Brown rock" containing many quartz stringers, exposed 6 

17. Quartztte and slate, mainly light colored 155 

18. * ' Brown rock" containing quartz stringers and some pyrrhotite; outcrops on trail 30 

19. Quartzite, white and rusty 55 

20. Alternating rusty quartzite and black slate 35 

Total black slates and diorites 1 , 675 

21. Schistose greenstone, about 1,700 

22. Black slates locally impregnated with pyrite 50 

23. Schistose greenstone, containing some intrusive gabbro and a few beds of slate, estimated to 

level of Gold Creek 1,200 

4,625 

Six dikes of the intrusive rock are noted — Nos. 2, 7, 11, 13, 16, and 18 of the section. The 
uppermost dike, 400 feet in thickness, is mainly massive green diorite, but its lower part 
shows the effects of extreme pressure, which has converted it into green lustrous schist. It 
has been traced as a continuous feature for a distance of over 5,000 feet from near the 
boundary between the Alaska-Juneau and Ebner properties, across Gold Creek, and up the 
mountain side to a point opposite the saddle northeast of Mount Juneau, where it ends. It 
runs parallel with the line between the black slates and the greenstones below, and most of 
the veining in this section of the mineral zone lies below it. 

The second dike, No. 7 of the section, has an average thickness of about 100 feet, though 
it is somewhat thinner at the ends, one of which is found east of Gold Creek and the other a 
short distance beyond the summit of Mount Juneau. Throughout its outcrop it generally has 
a brown color, due to the large amount of biotite mica which it contains, though in the Ebner 
ground it is locally green and resembles the diorite of the upper dike. Transitions from 
green to brown material show that the latter has been formed by secondary alteration of the 
former, and the brown color is one of the effects of the mineralizing waters which formed the 
quartz veins cutting it and the slates by which it is inclosed. The dense growth of alders 
and grass which covers the slopes renders observation difficult, but wherever exposures are 
found more or less quartz, in the form of stringers, is present in this dike of " brown rock." 

Of the other dikes only No. 18, 30 feet in thickness, is of any importance. It shows the 
same brown color and, like the wider dike above, contains many quarts stringers. 

On the west ridge of Mount Juneau there are two dikes, the upper of which is No. 7 of the 
section given above, while the other may correspond with No. 18 of the section, though 
exposures are lacking to prove this. (See PI. VIII.) Only the upper of these dikes is 
altered to ".brown rock," and the amount of veining is very slight, both here and for at 
least IJOOO feet toward the cast. 

Occurrence of gvartz veins. — The foot-wall portion of the black-slate band, which has been 
found elsewhere in the drainage of Gold Creek to be the most valuable part of the mineral 
zone, outcrops for a distance of over 4,000 feet upon the Ilallam property. The veins which 
have been found lie either in black slate or in the intriLsive dikes of altered diorite. Most of 
them strike more to the north than the country rock and dip much more steeply toward the 
east. They are particularly numerous along the surfaces between the intrusive rock and the 
indosing slates, and have practically the same characteristics as the veins of the same zone 
in the better-explored ground lying to the southeast. 
BuU. 287--06 6 
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In the portion of the lode system lying across Gold Creek the minable ore occurs only 
where quartz veins are present, and there is every reason for supposing that the same wiD 
hold true througliout the Ilallam property. From the small amount of prospecting ¥i^ch 
has been done it seems that a good deal of quartz is present in the foot-wall portion of the 
black-slate band for a distance of about 4,000 feet from Gold Creek, but beyond this the 
amount of veining to be made out from present developments is not promising. The same 
may be said for the continuation of the belt toward Salmon Creek, so far as the mountain 
slopes are concerned, and in the valley itself no evidence of great mineralization has yet been 
revealed. 

The conditions of mineralization on the Ilallam property are in every way similar to those 
in the Ebner mine, and it is therefore believed that exploration of the bands of "brown 
rock," and especially search along the surfaces between them and the inclosing slates or 
quartzites, will be the quickest and most economical method of proving the presence or 
absence of minable ore. 

EBNER MINE. 

Position and area. — The property of the Ebner Gold Mining Company adjoins the Hallam 
group on the east and for the length of one claim on the north, while on the east it runs 
against the holdings of the Alaska-Juncau Company. (See PI. EX.) The total area of the 
Ebner property is approximately 240 acres, which is divided into two neariy equal parts by 
Gold Creek. It comprises some of the first quartz locations in the creek, where some of the 
earliest rock mining was attempted. 

Development. — Mining has been thus far confined to the east side of Gold Creek, near 
which the stamp mill and mine buildings are situated. 

The nature of the deposit has made it possible to employ the open-pit method of mining to 
a large extent, but considerable ore has come from stopes above the adit. There are two 
large pits on one of the mineralized dikes of ** brown rock," which has been developed for a 
distance of 1,200 feet along its strike, and a third has recently been opened on a separate 
dike lying to the west of the main ore body. (See PI. IX.) 

An adit approximately 700 feet in length gives access to the stopes, and all ore, including 
that from the pits, finds its way through chutes to this level. From the mouth of the 
adit t-o the mill the distance is about 300 feet. An older tunnel about 400 feet in length 
and about 100 feet above the present adit is now abandoned. The total underground 
development, exclusive of stopes, comprises about 1,500 feet of tunneling. 

The stamp mill consists of three batteries with amalgam plates. A Blake crusher is 
used, and though concentrating tables were originally installed the low value of the sulphides 
does not make it worth while to save them. The ore treated is said to average not more 
than $2.50 per ton, and the total expense of mining and milling is from $1.25 to $1.50 
per ton. This creditable showing is made on an output of less than 50 tons per day. 
The output of the mine prior to 1903 has been e.stimated at about $575,000 by Mr. William 
Ebner, president of the company. It was operated steadily during the summer of 1903, 
so that the total production up to the end of that year may be taken as somewhat exceeding 
$600,000. There is abundant water power for operating the mill during the season from 
April to December. (PI. X.) 

Geology. — On the Ebner property the zone in which the lodes occur has a width of about 
1,500 feet. \a in other localities, the lode system follows the foot wall of the black-slate 
band. The latter is here approximately 2,200 feet wide. (Sec map, PI. TX.) 

Two well-defined dikes of intrusive diorite nm the whole length of the property, and 
between these a third may be traced for a distance of nearly 2,500 feet. Other masses 
of similar material are present, but it has been impossible to detennine their form or extent, 
because^ the outcrops are so few. A general crass section, showinej the relations of the dif- 
fortmt rocks, is given in fig. 14. 

The average strike of tlie slaty cleavage and the course of the diorit« dikes is about 
N. 58® W., or somewhat more westerly than on the Hallam ground. The general inclination 
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CASCADE ABOVE LAST CHANCE BASIN. GOLD CREEK. 
Showing Ebner stamp mill, pow«r house, and waste dump. 
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the beds is about 70° NE., but a certain amount of folding exists, so that there are local 
partures from the average dip. Slaty structure and bedding seem to coincide in the main, 
t where the beds arc arched or crumpled the cleavage crosscuts the stratification, 
rhe shape and position of the diorite dikes furnish the only readily observed evidence 
folding in the slates. As represented on the map, only one of them outcrops beyond 




3. 14.— Profile section through Ebncr workings, showing attitude of the rocks. (Compan* PI. IX.) 

3 Ebner end lines on the east, and it is apparent that the slate closes over them. Else- 
lere, as on Juneau Mountain and on Sheep Creek, the same or similar dikes extend much 
•iher, but in this place we have the top edges of the inject^'d bodies. The wedge end 
the middle dike is not exposed, but the south dike bends over sharply to the north, 
minating in a hook, while the north dike gradually crosscuts the general strike of the 
.tes and approaches the southwest boundary of the band. In the upper pits the attitude 




HE 

a. 15. — Diagram showing the termination of intrusive dikes in Ebner workings and one interpreta- 
tion of structure. 

the south dike, with the slates capping over its top, is well shown. A simple interpre- 
tion of the observed relations would be that there is here an arch in the slates, as shown 
fig. 15, but the span of the required fold being over half the i^ndth of the entire slate 
nd it is more probable that the structure is better explained by the presence of local 
impling in the slates in some such way as is shown in the second sketch (fig. 16). 
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Tlio n()rth(>rii ur Imngiiig-wall (lik(> is green diorit^', (composed of hornblende and frldspar, 
and rnussive grnrnilar hi textun», as a rule, though l()<*ally schistose. It contains ven- 
few rjiiartz veiFis, and then^ are n'latively few in the shites next to it, so that it may ]« 
regarded as the houndary of the system of lodes. Its width varies from 200 to 300 feet. 

The middle or IIiiml)oldt dike is also maiidy green diorit^', but it passes locally into the 
moH' alt<'n-d brown form. It is U'st exposed on the IIuinl)oldt property, whttfts it is about 
KM) fet't wide. Vloiv it contains some quartz veins, thougli the leads wliich have Ijoen 
worked lie al)ove it in black .-^latcs. Near the lx»d of the creek just opposite the Hurabnldt 
mill, when* the dike luis l>een uncoven»d, it is very brown and thoroughly niineralized, 
and flakes of gold may be found. On the southea-st side of Gold Creek it outcrops along 
the flume, when^ it is partly gn^'ii and partly brown, but higher up it is covered by sur- 
face df5bris. On this side of the cn>ek ver)- little prospecting has been done as far north 
as the lTumlx>hll dike. 

The southern of the thn^' main dikes, which lies near the center of the blackHdate band, 
has iH'en followed from Juneau Mountain nearly to the eastern boundaiy of the Ebner 




Fkj. It). -Diugrani .showing terniinution of intrusive dikos in Klmer workings and probable type of 
struct tin' in the inclosnig sltitcs. ('lea vnK<' inrlicutiHl by parallel lines. 

projx'rty. Its maximum width is aUmt 1.7) feet, but it narn>w8 toward the eaat, where 
it is capped by the slat(>. The upiKT or hanging side of the dike is poorly exposed, but its 
central ])ortion is gn'cn and often schist os4«. Next to the foot it contains many quartz 
.stringers, and when' these are prc-^ent it has a hn)wn color, Ix'coming rusty on exposure. 
Thr veins and the browFi color extend from IW to pcrhaiis (ii) feet from the wall of the dike, 
and as the fornKT U'come lcs,s numenais the coU>r changes to green. The "brown diorito" 
usually contains considerable pyrrlu)tit«', much of which is auriferous. Most of the mining 
has 1):mmi along thi* font wall of this dikr, but it has not been opened on the northwest 
side of (lold ('FiM'k, whnv ii is coven*d by <leep talus below 2,n00 feet elevation. 

On iMi'.h sidrs of thi- >outljern dike the .slates contain Fuany quartz veins from place to 
plarc. but tlicse an- moMly wanting in the immediate hanging wall. Between this dike 
and ihi' grcrn><tonr mass \vhi<li forms the foot wnll of the minerahzed zone bunches of 
brown diurite outcrop at '^■vi ral points, and some of this material has been mined. 
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Hiough the southern boundary of t]io black slates Is not well exposed, its position has 
been determined with a fair degree of accuracy from the crossing of Gold Cn'ek about 
150 feet above the new mill building to the saddle between Tc-y and Quartz gulchrs. 

From 1/50 to 200 feet south of the boundary of the black slates, and included in the schis- 
tose greenstone, is a brown diorite dike over 100 feet thick, which has Ix'cn traced fivni 
Icy Gulch to Gold Creek and across the wagon road, where its outcrops cease. Tliis closely 
rwembles the brown diorite occurring in the slate band, but has a more schistose stnicture. 
On the steep slope above Snowslide Gulch it contains many quaKz stringeis, Imt the pres- 
ence or •absence of values was not determined. 

Occurrence of the ore. — The material which constitutt^s the on» in this mine Is only in part 
vein stuff. The latter occurs in the form of gash fillings or reticulating stringers inclosed 
in the country rock, and these can not be st^parated in mining on a lai^ scah', nor would 
their separation be desirable on the whole, since the material between the vein fillings is often 
impregnated with gold-bearing metallic sulphides. The principal mineral of the vein 
gangue Is quartz, but considerable calcitc also occurs, or, in its place, dolomite or .sideritc*, 
and occasional minerals are sericite, biotite, and tourmaline. The mineralized diorite is 
made up mainly of calcite, quartz, and biotite, with some chlorite. 

The vein fillings occur lK)th in slate derived from sedimentar}' shales and in the altered 
igneous rock commonly known as diorite. In the early days attempts were made to work 
some of the more prominent veins of quartz, but though some of these showed good values 
and strong outcrops they proved too irregular and unreliable to pay for systematic mining. 
In the slate the veinlets lie either parallel with the cleavage or in sets of parallel gash frac- 
tures having nearly the same strike, but dipping in an opposite direction. Veins of this 
sort are well exhibited in this vicinity on the Humboldt claim, but on the Ebner ground 
no attention has been paid to them. In the diorite the veinlets likewise Ho mainly in two 
sets, one of which follows the general trend of the countiy stnicture while the other dips 
in an opposite direction. (See PI. XI.) Locally the stringers of one set may l)e wider 
and more continuous than those of the other, but usually the general effect Is a mesh work 
ol white vein stufT penetrating the dark countrj' rock. The diorite contains more veins 
than the slate and the veins arc more closely spaced in it than in the slat<s especially along 
the sides of the intrusive masses. Up to 1903 nearly all of the ore mined had l)een taken 
from the foot-wall side of the southernmost of the thire diorite dikes which traverse the 
pn)perty. 

This dike has been mined to varying depths for a distance of 1,100 feet along the strike. ' 
Rock of ore grade can Ije closely judged from the extent to which it is filled by the stnngeis 
of quartz. The reticulating veins ordinarily extend fitm 10 to £0 feet and locally up to /O 
or 60 feet into the body of the dike, but tliey are usually larger and more numerous near 
the contact with the slate. They seldom, however, penetrate the wall rock of the dikes, 
and it is evidently to tlie difTerence in the physical characters of the two rocks that the per- 
sistence of the fracturing along their contact is due. 

The principal sulphide present is pyrrhotite, which occurs both in the veinlets and as small 
grains in the country rock, where it is usually accompanied hy magnetite. Galena, sphaler- 
ite, pryite, and chalcopyrite sometimes occur in the vein fillings, and flakes of gold are occa- 
sionally found in the stringers embedded either in quartz or in calcite. 

The alteration of the intrusive dikes by the action of the vein-forming waters Ls a striking 
feature of the deposit. The origin of this alteration is indicated beyond all doubt hy the 
fact that the change to brown rock depends on the presence of the vein fillings, l)eing most 
marked where these are most numerous and becoming less and less apparent as the amount 
of veining decreases. (See p. 62. ) 

AI^SKA-NirNKAU MINE. 

Position and area. — The property of the Alaska-Juneau Gold Mining Company lies on the 
aoiitheast side of Gold Creek, l)etween the Ebner group and Icy Gulch. (See I'ls. IX and 
XVI.) The steep slope of Icy Gulch between this property and the Perseverance group of 



70 THE JUNEAU GOLD BELT, ALASKA. 

claims is included in the Groundhog group. The area of the main group of claims, as shown 
by the claim map of Gold Creek, is alx)Ut 209 acres, while approximately 90 acres is covered 
by an outlying group of claims running over into Snowslide Gulch. In addition to this, tun- 
nel and mill-site locations cover a strip extending from the mineralized zone to Gastineau 
Channel. 

The property includes the Lane & Ilayward and the Bennet mines, which have been 
descrilied by G. F. Becker.o 

Development. — ^Though certain of the veins on the AlaskarJuneau property were formerly 
mined as separate leads, they have proved so unreliable because of irregularity and discon- 
tinuity that this practice is no longer followed. At present all mining is dene on a low- 
grade basis, as at the Ebner mine, and practically no attempt is made to separate the vein 
stuff from the rock which must be mined with it. 

Tlie segregation of many small veins forming stringer leads renders operation by open pits 
the most economical method of mining. At present there are four or five of these pits, from 
which a lai^e amount of material has been quarried within the last few years. To facilitate 
handling the ore the pits are undercut by tunnels and are connected by raises serving as ore 
chutes. These working tunnels crosscut the mineral zone and have thus served tlie purpose 
of prospecting the ground which they traverse. In ISOa the total length of the undei^ground 
workings was about 2,400 feet. 

A compressor furnishes air to four rock drills. Tliis machine and the stamp mill are oper- 
ated by water power developed under a head of 330 feet, the flume being supplied from Icy 
Gulch. The mill contains 30 stamps and is equipped with Frue vanneis. The sulphides are 
not saved, however, since they have proved too lean for profitable extraction. (See PI. Xll.) 

In 1903 the ore treated amounted to about 120 tons per day, the average value being about 
SL.'jO per ton, as stated by the management. The cost of mining was given as 55 cents per 
ton and that of crushing and amalgamating about 25 cents. 

The period of mining extends from the Ist of May to the last of November, being thua 
limited by the heavy snowfall and the diminished flow of water during the winter months. 

The total output from this property up to 1904, aside from placer gold, is estimated at 
approximately $100,000. More than half of this sum is credited to the operations of the 
pR^sent cx)mpany during 1902 and 1903. 

Geology. — The main group of claims belonging to the Alaska-Juneau Company, al)out 4,800 
-feet in length and about 1,600 feet in width, follows the general course of the lode-bearing 
slates eastward from the Ebner group. 

The property may be divided along the line of Quartz Gulch into two parts, each of which 
shows distinct features of geology. Between the Ebner end lines and Quartz Gulch the 
country rock is almost entirely black slate, tliough on the slope toward Snowslide Gulch, 
which is covered by recent locations, several masses of diorite are present along the south- 
west side of the slate band and in the greenstones which dip beneath the slates. The bound- 
ary between the slates and greenstones can not here be accurately determined, and the 
position of the line representing it upon the map is therefore only approximately correct. 
Tlic northeast boundary of the slates with the crystalline schist, though likewise indetermi- 
nate, evidently runs through Little Basin. (See geologic maps, Pis. IV and IX.) 

Near the stamp mill n mass of green diorite outcrops just above the wagon road and is 
truceublc* for several hundred feet northwestward to a point where it fmally passes l)cneath 
a licavy body of slide rock. A few out<^rops of brown diorite were noted at different points 
in t\\v slate, but none of tliese rt^prcsent largo or continuous dikes. In this ground lying 
northwest of Quartz Gulch veins have been discovered at several points, but none of them 
have })een developed to any important extent. They appear to have the same interrupted 
character as the quartz fillings in the miiie^, but so far as observed are not sufficiently 
numerous to coustitule worka})le stringer leads. 



uEightwnth Ann. Kept. U. S. Geol. Survey, pt. 3, 1898, pp. 72,73. 
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On the mountain slope southeast of Quartz Gulch hlack slates are also present, but here 
they are intruded by several dikes of diorite, both green and brown, like those on the Ebner 
property; southwest of these rocks, above the flume, greenstones and greenstone schists are 
found. 

The difference in the bed-rock formations on the two sides of Quartz Gulch is the result 
of the transverse fault running approximately N. 72® E. from the saddle between Snowslide 
and Quartz gulches and following the general course of the latter stream. The precise 
direction of the movement upon this fault, whether vertical or inclined, has not been made 
out, but the horizontal displacement of the slate band which has been iiidic^ited on the map 
would result if the southeastern block were either uplifted or thrust toward the northeast. 
The direction of hade is not known, but the inclination of the fault surface is supposed to 
be toward the northerly or down-thrown block. The failure to trace the fault toward the 
west, though possibly chai^geable to the lack of exposures, suggests this interpretation, 
since this structure would carry the line of the break down Snowslide Gulch. 

The effect of the fault is to offset the formations horizontally, but the amount of the 
offset can be estimated only approximately, since it is impossible to find distinctive beds 
which can be definitely located on both sides of the break. On the foot-wall side of the 
slate zone not only are the exposures poor, but the greenstones and the intruded diorites 
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Pio. 17.— Pioflle section through AluskA-juncau minr, showing attitude of rocks. (Compart* PI. IX.) 

in their altered condition are so similar that the boundary of the slate can not be located 
within a couple of hundred feet. However, a fairly acceptable measure of the offset may 
be obtained by assuming that the green-diorite dike outcropping on the road just northwest 
of the 30-stamp mill represents the dike of similar rock which outcrops at the base of the 
mountain between the forks of Icy Gulch and Gold Creek. From the point where the latter 
dike would meet the fault to the outcrop of the diorite on the opposite side of the break 
the distance is about 1,200 feet. The geologic date of this displacement is. not known, but 
the faulting is supposed to have taken place later than the period of vein formation. The 
general distribution of the different rocks is indicated on the accompanying map (PI. IX), 
though as in the region north of the fault the boundaries of the slate band are only approxi- 
mately located. The structure is illustrated in fig. 17. 

Southeast of Quartz Gulch two dikes of brown mineralized diorite are prominent features 
of the footr-wall side of the slate band, and minor dikes or decomposed ma.sses occur through- 
out the exposed width of the slates. Diorite intrusions also occur in the greenstone schist 
in the vicinity of the slate boundary. The two dikes mentioned above are from 60 feet to 
nearly 200 feet in width. From Quartz Gulch to Nugget Gulch they appear to lie nearly 
parallel and are not over 100 feet apart, but from the latter stream to Icy Gulch they diverge 
and the distance between them increases to nearly fiOO feet. The rock is in every respect 
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similar to the brown diorite of the Rbner workings, and its characters have doubtleaB been pro- 
duced by the same series of metamorphic changes due to the percolation of mineralizing waters. 

Toward the northeast side of the slate band there is a 300-foot dike of g;reon diorite 
which may be seen in outcrop back of the Persevenince boarding house in the angle between 
Gold Creek and Icy Gulch. This dike is traceable for more than 2 miles toward the south- 
east, and there can l)e no doubt that it extends in the opposite direction as far as the Quartz 
Gulch fault. Beyond this fault it has been assumed that the dike exposed near the stamp 
mill also represents it. 

The slates of the ore zone are mainly argillaceous and limy, their usual black color being 
due to graphite, but in places they are very siliceous and gray in color. Though evidently 
of sediment4iry origin, the bedding of these rocks has been almost entirely obscured by the 
cleavage structure. The latter has an average strike of N. 70® W. and d^M about GO** NE. 
Intrusive dikes follow the slaty structure in a general way, but though the contacts are 
seldom exposed for observation there must be considerable croascutting, as is indicated by 
the variable dlstancx^ between the two laigcst dikes. The attitude of the rocks is shown in 
fig. 17. 

Extent of ore-bearing ground. — ^Tlie black-slate band is advantageously situated for 
exploration of the system of lodes which it carries, since it occupies the southwest slope of 
the mountain to a height of 1 ,000 feet above Silver Bow basin. As a consequence of this 
ready access the ore-bearing zone has l)een more fully developed in the southeastern half 
of the Alaska-Juneau property than in other parts of the Grold Creek drainage. The mine 
workings extend along the hillside in the direction of the country strike for a distance of 
1,600 feet and are distributed over a zone about 750 feet wide. The entrance to the lowest 
working tunnel lies about 200 feet alwve the present channel of Gold Creek, in the Nowell 
placer pit, while the workings farthest up the slope are at an elevation nearly 400 feet 
higher. 

While the developments are as indicated above, there is no reason for believing that the 
limits of the zone of mineralization have been reached on either side, and above the higher 
pits the few bed-rock expasures which are to be found show the presence of mineralization 
in the upper of the two large diorite dikes and also in the greenstone near the boundary of 
the slat-c hand as this line l<) marked upon the map. (PI. IX.) Stringers of quartz in the 
slate are also to be observed in the vicinity of Mineral Monument No. 2, where bed rock has 
been exposed by hydraulic operations. It is apparent, therefore, that the zone of maiked 
mineralization extends roughly from the edge of the Nowell placer up the mountain dope 
to the groen.stone Iwundary, and is thus in the neighborhoo<l of 2,000 feet wide. 

Occurrence of the ores. — Tlie ore,s of the Alaska-Juneau mine occur in irregular and dis- 
continuous but numerous veins of quartz diRtributed through the country rock, fonniiig 
typical stringer leads as defined by Becker. a The nature of these stringer leads is well 
illustrated in the accompanying views (PI. XIII). While the countiy rock is fay no 
means unifoniily filled by veins, still the band of black slater for a width of 2/XX) feet or 
more is intersected by many irregular veins consisting largely of quaitz. Most of these have 
the form of gash veins measuring a few inches to a foot or two in width, and from a fi0w feet 
up to several tens of feet in length. On the whole these fillings are sparsely distributed in 
the .slate band, hut locally they are numerous and closely spaced, and the pircious metals 
which they contain are .sufficient to make minable ore of the lock in which they occur. 

This iiKxlo of occurrence lends itself to mining upon a large icale, so that the opcn^t 
method of working here employed is the cnly feasible one, since it is necefcTary to handle 
large ainotmts of barren material. During the preliminary development of the AlaEk%% 
Juneau pmperty seven open pits have l)een worked. In five of these the country rockjiA 
black slate, while in the others brown diorite is also pn',sent, and in the Nugget Gulch pit this 
is the principal rock. 



oBwkrr. fi. F. , ThogoM fields of the southern Appuljichinns: Sixt<«<Mith Ann. Ropt. U.S.Gpol.Riirvpy, 
pt. A, IHO.5. p. 2Ki; The gold IM<\» of soiithoasturn .Vlaska: Eighteenth Ann. Rept. U. 8. Qeol. Survey, 
pt. 3. 1808, p. G7. 
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In tho slates the cleaiyage strikes alx)ut N. 70® W. and the dip averages 60® NE. . Numei^ 
oils stringers lie approximately parallel with the cleavage and others strike about N. 10°-15* 
W. and dip 60®-70® SW. The laigest number of the veins, however, strike N. 2,5®-.^5° W. 
and dip across the cleavage at steep angles. The veins last mentioned, with thase which lie 
in the cleavage, are seen to have conjugate relations, since they cross each other at a high 
angle. (See p. 2a) 

In general the veins which strike about N. 10° W. are of minor importance, but two strong 
veins having this direction are found on the Aurora claim. Thes<^' veins have been mined to 
a cert-ain extent, one of them having l)een formerly known as the Bennet vein. Each of 
them measures from 2 feet to 8 feet in width, and one of them has Ix^en followed for a distance 
of several hundred feet and is reported to carry from $10 to $2.5 |>er ton. Becker o refers to 
one of these veins and gives its milling value at $13 per ton. At the time of his repoit the 
vein had been opened for 200 feet underground and was said to l)e traceable for an additional 
200 feet on the surface. 

Tlie two large diorite dikes which occur in the mine workings are like tbe biown rock of the 
Ebner mine. (See PL IX and fig. 17.) They contain (juartz stringers and i-ulphide imprcg^ 
nations to such an extent that portions of them aie mined and milled. The dikes follow the 
cleavage of the slate and dip with the stiuctuic toward the northeast at an average angle of 
alx>ut 60®. The f(K)t-wall dike lying near the boundary of the slate band varies in width 
from 60 to 80 feet. The other li(»s from H) to 4(X) feet above it and is from CO to 100 feet wide. 
Some of the most extensive workings have been in the upper dike, and the l)cst ground 
op(>ned Is along its upper contact with the overlying slates. 

In the brown diorite the stringers of vein stuff hold in a general waj- the j-ame din ction as 
in the .slates, though liere they aie more apt to foim networks penetrating the nick. The 
presence of vcinlets in the igneous rock is accompanied by a change in color from green to 
brown, which is one re.sult of the complete alteration of the rock by the action of the waters 
which deposited the veins. Between the stringers the bio^\n njck is always impregnated 
with pyrrhotite, the presence of which .'^eems in most instances to increase the value of the 
ore, so that the material mined from the dikes runs somewhat higher than that in which the 
matrix is slate, since the latter is $-eldom impregnated with metallic minerals. 

In the veins the gangue minerals are mainly quartz, but calcite is of frequent occurrence, 
siderite and dolomite also being present. Sericite is always present in small amoimt^, and 
though tourmaline was not observed it is found in other parts of the mineral zone within the 
Gold Creek drainage. 

The sulphides are mainly pyrrhotite and pyrite, but sphalerite and galena are often 
encountered and chalcopyrite and arsenop\Tite also occur. 

The greater part of the gold and silver is evidently a>.«ociated with the sulphides, but the 
fonner also occurs in the native form. The fiiK'ness of the bullion has IxH'n given as 0.856.6 

GROrNDUCKl OROrP. 

Position and area. — Tlie claims which are ir eluded under this designation are the Alaska 
Chief and Harris, abutting the end lines of the Ala.ska-Juneau property and lying on the 
steep southeast wall of Icy Gulch; the IVemont fraction, above tbe Harris; and the Ground- 
hog and Summit, still farther to the southea.**t, adjoining the northwestern claims of the 
Perseverance group. The total area of the Groundhog group is approximately 70 acres. 
(See PI. DC.) 

Development. — The Groundhog claim, which lies on the northeast face of the mountain 
slope above tho Perseverance property, is tbe only one of tlie group which has Iwen at all 
developed. In 1893 several tunnels were opened and some jHt mining was dtme. A wire- 
rope ore carrier was installed to deliver into tlie Nowell plue(»r pit, from which point I he ore 
was taken to the Red mill, 1 mile distant, through the drainage tunnel. The pn)duet of tho 
mine has been only a few thousand dollars. 

o Eighteenth Ann. Rept. U. S. (Jool. Survry, pt. :J, 1.S9S, p. 73. & Becker, op. oil., p. T2. 
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Geology. — ^The boundary between the slate band and the greenstones traverses the claims 
of the Groundhog group for a distance of 4 ^00 feet. The claims next to Icy GuJch lie mainly 
in the slate, but in the latter there are dikes or brown diorite. In the bed of the creek, where 
a good section of the rocks is exposed, brown diorite also occurs above the highest croppings 
of slate. This rock and the greenstone which lies next to it have both been altered so that 
they now resemble each other very closely, and, exposures being very poor, it is altogether 
likely that there are several separate intrusive masses in the greenstone instead of one, as 
repnesented on the map (PI. IX). 

Toward the southeast the relations are even less well exhibited, though the general limit 
of the slates has been located with a fair degree of accuracy. The Groundhog workings are 
located entirely within the area covered by the greenstone and the diorite which intrudes it. 

The continuation of the next lai^ge dike below the one which lies between the slate and 
greenstone for some distance on the southeast side of Icy Gulch is inferred from its width of 
nearly 150 feet in the creek bed. The valley slopes are, however, covered by slide rock, 
and since there is no large body of diorite on the ridge above the dike must pinch out in this 
direction. 

A narrow dike of diorite is exposed at the mouth of the southern prospect tunnel on the 
Rim Rock fraction of the Perseverance group, and several small masses of the rock are to be 
seen on the ridge near Groundhog Creek, but these are not connected in outcrop. 

Occurrence of the ore. — The Alaska Chief and Harris claims doubtless contain the same sort 
of veining as the corresponding portions of the Alaska-Juneau and Perseverance ground, but 
they are not favorably situated for prospecting, and practically nothing is known of their 
value. On the Groundhog claim, though exposures are few and but Kttle woric has been 
done, the general extent and character of the mineralization can be determined. The rock 
resembles the brown diorite occurring in the Ebner and Alaska-Juneau mines, and is presum- 
ably of the same origin — that is, it is a greatly metamorphosed intrusive rock altered by the 
action of mineralizing waters. Part of the brown material, however, may be the green- 
stone matrix of the dikes altered by the same process. The rock is very generally filled with 
narrow quartz stringers. 

Hill placers were formerly worked along the lower side of the claim, where there is a con- 
siderable accumulation of rock fragments and red soil, derived from the disintegration of the 
brown rock. The extent of this soil shows the presence of the brown rock on the upper two- 
thirds of the Groundhog claim and across its end line toward the head of Lurvey Creek. 
Elsewhere in Gold Creek the brown alteration is a feature which accompanies the presence 
of auriferous veins, and though no practical tests were made to corroborate the opinion, it 
would seem that this groimd is fully as worthy of thorough exploitation as the adjacent por- 
tion of the slate belt on the Perseverance ground. 

ALASKA-PERSEVERANCE PROPERTY. 

Position and area. — The claims of the Alaska-Perseverance group adjoin the Alaska 
Cliief and Harris claims of the Groundhog group on the northwest and extend to the north- 
we.steni claims of the Silver Queen group, just below the Sheep Creek divide. The length 
of the group is alx)ut 4,8(X) feet, and it is from 1,1()0 to 1,600 feet in width. The five full 
claims and three fracti(^ns give an aggregat4^ area of about 132 acres lying athwart the course 
of Liirvoy Crock and well up the steep mountain slope which is drained by this stream. 
In addition to this group tunnel rights arc claimed, giving 30 acres more, or 162 acres in all. 

Development. --On\y a small portion of the ground has been proved by actual mining, but 
in the neighborhood of 1,900 feet of tunnels and shafts had been opened on the Perseverance 
and Rim Rock claims previous to beginning the so-called Alexander crosscut, which, in 
April, 1905, was reported as 2,500 feet in length. The portal of this tunnel is about 1,400 
feet alx)vc tide and 275 ftM^t al)ove the valley of Gold Oeek, near by. 

The old workings were at one time connected with the Eastern Alaska Milling Company's 
stamp mill by a wire-rope tramway. For driving the long tunnel the mine has been equipped 



GOLD CBEEK. 



75 




»NE 



FiQ. 18.— Cnunpling and cleavage in black slates as observed on 
Perseverance No. 2 claim. Gold Creek. 



with air drills, the compressor being operated by water power. Mining supplies are raised 
to the tunnel by a gravity plane. It is reported that the company plans to build a railway 
from Juneau to the head of Silver Bow basin and to install a 100-starop mill during the 
summer of 1905. 

Oeology.— The rocks occurring on the Perseverance property belong entirely in the black- 
slate band which carries the main lode system of the region, and as in the Ebner and Alaska- 
Juneau mines the ground which is under exploitation lies near the southwest or foot^wall side 
of the band. 

The structural trend of the country is about N. 40° W., as is shown by the slaty cleavage, 
the course of the diorite dikes, and the strike of the foot wall of the slate band in contact with 
the greenstone. Duplication of 
the strata by folding is clearly 
observable in several places, a 
feature which was not else- 
where definitely determined, 
though there arc reasons for 
supposing that there must be a 
great deal of folding throughout 
the band of slates. 

Three or four hundred feet 
from the northwest end of Per- 
severance No. 2 claim, where 

the slates are well exposed for a width of about 200 feet, a flat-topped arch is to be made out. 
Though the rock is very homogeneous in texture, the bedding is revealed by a banded appear- 
ance due to sKght differences in the color of separate strata a few inches in thickness. These 
thin beds are greatly cnimpled, but a line drawn across the top of the corrugations is nearly 
horizontal for a distance of about 100 feet. On each side, however, the stratification bands 
curve over and dip steeply toward the northeast. The cleavage , which is very well developed 

across the exposure, holds the same course in 
all parts of the fold, so that on the sides the 
bedding and secondary structure are parallel, 
while on the arch they are transverse- to each 
other. (See fig. 18.) The cleavage and the 
axis of the fold dip about 80° NE. 

The way in which some of the diorite dikes 
terminate also indicates folding in the slates, 
as already stated in describing the geology of 
the Ebner mine. These intrusive bodies follow 
the cleavage structure rather closely, but they 
sometimes twist and turn aside for short dis- 
tances to follow folds in the slate. In several 
places they were observed to end bluntly and 
to have the strata wrapped about their broad 
terminations (fig. 19). 

There are many different dikes of diorite, but their ocTurrence is very irregular and they 
are more inclined to be discontinuous than in the Ebner and Alaska-Juneau mines, or, to 
speak more accurately, in the latter there are several regular dikes of large size in addition 
to many small and in-egular bodies of the intrusive rock. 

Only a few of the diorite dikes are represented upon the map, no attempt having been 
made to locate the separate occurrences, in view of the impossibility of connecting observed 
outcrops because of the mantle of soil and grass which covers the greater part of the moun- 
tain slope. Several dikes were encountered in the crosscut tunnel, one of which is nearly 
200 feet wide, but on the surface there is no such dike and it appears to be represented by 
several discomiected masses. 




Fio. 19.— Diagram to show folding in the black 
slates as revealed by the blunt ending of dikes, 
Perseverance group. Gold Creek. 
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0ccurrenc4 of (he ore. — As in the other mines of Gold Creek, the Perseverance deposits are 
stringer leads in which the vein stuff is distributed through the country rock in the form of 
irregular vein fiUiags. Tlie black slate, which is the principal rock, is intruded by numerous 
dikes and l)oth of thesc^ rocks are cut by the ore stringers. 

The ganguc of the stringers is mainly quartz, thougn some calcite is present. Metallic 
minerals include pyrrhotite, pyrite, galena, and sphalerite. Free gold is sonaetiraes to be 
noted and on one of the southeastern claims tourmaline associated with pyrrhotite and 
sphalerite occurs in stringers of quartz. 

From the surface showing the most promising ground seems to be a strip 400 or 500 feet 
wide lying along the foot wall of the slate band on the Perseverance No. 2 and Alta claims. 
It 18 in this strip that all the mining was done previous to the opening of the Alexander 
tunnel by the present company, in this foot-wall strip the slates are greatly cnimpled and 
there is some diorite occurring in small masses. The quartz stringers are very numerous in 
many places, though they are by no means evenly distributed. Assays of material from this 
ground are reported by the company to show the general presence of gold and there werp 
formerly placer workings in the wash from the hillside just above the Lurvey placer. 

In the Alexander tunnel considei-able veining was found and nearly all the rock, including 
the slate and the diorite, is impri>gnatod with minute grains of pyrrhotite. in addition to 
this mineral the veins carry sphalerite and galena, and are said to give good assays in gold and 
silver. 

Tiie owners of this property regard it as of exceptional value, and the estimate which has 
l)een made by them concerning the richness and extent of the ore-bearing ground indicates 
that the mine can be developed in such a way that the output will be limited only by the 
capacity of the reduction plant. 

PROSPECTS NEAR JUNEAU. 

In the lower valley of Gold Creek there are several prospects or leads which, though unde- 
veloped and therefore of no present economic importance, arc of interest because they con- 
tain albite and rutile, wliich are characteristic minerals of the Treadwell ores. 

Tlie mountain mass which lies Ixjtween the black-slate band of Gold Creek and Gasti- 
neau C/hannel is composed mainly of greenstone and greenstone schists, but this highly- 
altered volcanic rock evidently occurs in beds of various thickness which represent separate 
lava flows, and between certain of these beds there are layers of sedimentary rock, as is 
indicated in a general way upon the geologic map and cross section (PL IV). The band of 
sediment which lies next to Gaatineau Channel has l>een traced by occ^onal exposures 
from Salmon Creek (see p. 117) to Sheep Creek, and from the mouth of the latter stream a 
cleft extending diagonally up the mountain slope is supposed to indic^ite the presence of the 
same U'd fur a considerable additional distance southeastward. 

At Salmon Crook these strata are greatly metamorphosed and consist of quartz and 
sericito schists. They are exposed for a width of GO feet, but are evidently somewhat thicker 
than thiB. They dip toward the northeast l)enealh a l)ed of dark intrusive diorite, along the 
contact of which the veins that have boon opened occur. In Gold Creek the outcrop is wider, 
but here diorite is also present above the exposures of slate, as may be seen at the Boston 
shaft .« 

In a pros|)ect tunnel on the south sido of Gold Creek, just above the wagon bridge, there 
is a narrow vein carrying albitc and rutile, with arsenopyrito and sphalerite. This vein stuff 
is in every way .similar to that from the Salmon Crook vein and the same sort of material 
was encountered in an opening on the shore of the channel about thret>-fourths of a mile 
nort h west of thr Sheep Crock wha rf , nen riy opposite the Mexican mine. In this place there is 
a min«'nilized band about ft el wide in Iho sedimentary schist. The vein stuff is composed 
mainly of cjuartz, calcite, dolomite, with various sulphides, rutile, and albite. 



«TluWHViti(>n of ihisproiwrly is^ivcnoii J'l. X\*. No description is given, because the workings were 
lloodotl and then'foro not acco.ssilile for ox.iniinalion. 
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In addition to tbo localities mentioned veining occurs at several intermediate points along 
the outcrop of the slate band and it seems that tho latt^^r must have had a controlling influ- 
ence in directing the circulation of the watc^rs which doposit^'d the veins along and near it. 
It is noteworthy throughout the Juneau district that the vpins oxliibit a marked tendency to 
follow the contacts between rocks of different physical character. In this case the flexible 
schists, included between the more brittle masses of gr(>enstone and diorite, afforded favor- 
able conditions for the localization of movement at the time of the disturbance wliich pro- 
duced the vein openings in the region. 

Tlie similarity of the vein minerals to those found in the ores of the Treadwell mines, 
which are situated about one-half mile across the country strike from this aet of veins, leads to 
the supposition that the source of the depositing solutions was the same in both instances 
and the conditions of deposition similar. In the case of the mainland deposits the albito 
occure in the vein fillings, so that there can be no doubt that its constituents have been 
introduced by the solutions which deposited the veins. In the discussion of the formation of 
the Treadwell ores on a later page this fact is taken as one of the indications that soda was 
likewise added during the action of the mineralizing waters upon the <liorite dikes of the 
Douglas Island mines, though here the rock appears to have originally contained a large 
amount of the soda-feldspar molecule in the form of oligoclase and microperthite. 

OOUO OKEEK PIiACXBS. 
GENERAL STATEMENT. 

The placer deposits of Gold Creek have been derived from gold-lx»aring quartz veins which 
occur in a band of rocks from 2,000 to 3,000 feet in width, traversing the drainage basin 
from southwest to northeast nearly parallel with its upper course. From the divide l)etween 
€k>ld and Sheep creeks this mineral zone strikes across the lower part of Icy Gulch, rises onto 
the mountain slope south of Silver Bow basin, tlien crosses the main valley about 2 miles 
above its mouth and continues along the southward face of Juneau Mountain. (See map of 
Gold Greek, PI. XV.) It is exposed for a length of nearly 4 miles within the Gold Creek 
drainage. 

To distingubh the manner in which the gravels occur Uie early miners classified their 
kx;ations as hill, gulch, and creek claims. Hill diggings were thosc^ situated between the 
gulches which drained the mountain slope west of Silver Bow l>asin : gulr>h deposits were those 
found in the beds of the minor streams, including also the dumps of debris or talus where these 
streams joined the main valley. The creek deposits comprised the broad gravel valleys 
along Gold Creek. 

The hill deposits as thus defined are local masses of soil mixed with fragments of the 
country rock and veins, accumulated either practically in place or at no great distance from 
the parent outcrops. They represent the surface wash derived from the gold-bearing rocks, 
lodged at the base of the declivities and in minor hollows on the hillsides. LcK-ally, where the 
deposits of soil are characterized by a red color they often contain a greater proportion of 
gold than is to be found in the rocks from which they were derived. This concentration 
may be explained by the soluble nature of the rocks from which the red soils have been 
derived, namely, the brown diorites occurring in the mineral In^lt. Tliese were highly 
altered at the time the veins were formed, and through metasomatic replacement of their 
silicate minerals by the vein waters they now contain large amounts of lime carbonate, which 
is readily dissolved by surface waters, leaving an insoluble residue containing practically all 
the values. 

In the formation of the gulch placers surface wash from considerable areas has been 
brought into the gulches from the side slop<'s and concentrated to a greater or less extent 
along the stream beds, where the rock and vein fragments are comminuted and the gold set 
free to lodge in natural riffles in the slaty l)ed rock. 

The materials which compose the creek deposits have l)et»n washed in from the side gulches 
and from the main tributaries of the creek. The tenor of these placers is lower than in the 
hill and gukb deposits, because the sources of the material arc more widely distributed, and 
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lai^ amounts of debris have4)ccn fumuihed from practically barren rocks. Not more than 
half the area tributary to tho.Nowell placer lies in the well-defined zone of mineralization, 
and in the case of the deposits in the lower part of this valley the proportion is even less. 

The gulch and hill deposits are no longer of economic importance, but the gravel fillings in 
the main valley have yielded only n part of the gold which they originally contained. 

HILL AND QULCn PLACERS. 

Deposits of gold-bearing debris on the hillsides and in the gulches on the west side of 
Silver Bow basin were the first placer discoveries in the Juneau region. They were worked 
profitably by various methods of sluicing during the early years of the camp. The available 
supply of water was ordinarily limited, except during the spring, when the melting snows 
furnished an adequate flow, so that only a few claims in the same vicinity could bo worked at 
any one time. The general distribution of the small placers is shown upon the accompanying 
map (PI. XV). They were practically exhausted and abandoned in 1890, after having pro- 
dnreA an amount of gold estimated at between $600,00) and $800,000. 

The gold-bearing material of the hill and gulch placers is of very local origin. In the 
ciise of the former the deposits are accumulations of rock waste and soil due to disintegration 
of the rocks practically in place, or at least the material has traveled only short distances, 
by creeping down the slopes under its own weight or with the assistance of rain and snow. 
The material in the gulch deposits is of the same origin, but it has been moved farther, so 
that there has been greater opportunity for concentration of the gold. 

CREEK PLACERS. 

Tlie deposits of gravel in the main valley of Gold Creek and in a few minor basins located 
on tributary streams have been worked to only a limited extent. This has been due to 
engineering difficulties of one sort or another which have not yet been fully overcome, 
except in the Nowell placer, in the upper part of Silver Bow basin. 

Tlie valley gravels occur in three flats or basins, separated by bed-rock reaches. First 
above Juneau, about 1 mile distant, comes the Last Chance or Jualpa placer, extending 
upstream for three-fourths of a mile; alx>ve its heud there is a canyon about three-fourtlis 
of a mile in length, followed by a second gravel flat nearly one-half mile long. Above this 
comes another steep grade of half a mile leading to the upper valley known as Silver Bow 
basin. The elevation of the first flat rises from about 220 feet at its lower end to 325 feet 
at its head ; the second lies between 600 and 700 feet elevation, and the third lies between 
1,000 and 1,100 feet. 

Little basin is situated above the second flat, to the right of the main stream, on a small 
tributary coming in from the south. Its elevation is about 1,000 feet. Lurvey basin, 
having an area of al>out 2J acres, lies well up on the mountain slope adjacent to Lurvey 
Creek, at an elevation of 2,100 feet above tide. A third minor basin lies at the he^d of 
Lurvey CYeek between 2,500 and 2,600 feet elevation. 

Besides these valley deposits there is an extensive delta deposit at the mouth of Gold 
Creek, lying partly above and partly l)eIow tide water. Just above the head of the delta 
on both sides of the stream occur large banks of mixed bowlders, gravel, and sand — moraines 
depasiU^d by a former glacier. 

AH of these accumulations of loose material are undoubtedly auriferous to a certain 
extent, for in each ca.se they have l>een at least in part derived from the mineral zone. 
No test^ of their relative value have been made, and with the exception of the Nowell 
placer no adequate estimation of the average gold contents has been possible. 

ORIGIN OF THE BASINS. 

The accumulation of gravels in certain rouclios of Gold Crock Valley and not in others 
has resulted from an irregular distribution of grtide iiloiig the U'd-rock profile. Where 
the rock floor is steep no gravels have l)cen deposited, Ix'cause with a high grade the stream 
has l)een able to keep its bed clear; but where the grade is low or where depressions exist 
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deposition went on until a slope was built sufficiently steep to allow the current to carry 
off all material subsequently washed into the stream. The origin of all the basins, except 
the lowest, dates back to the time when Gold Creek contained a glacier. Evidence of 
general glaciation throughout the whole region is found both in the character of the topog- 
raphy and in the distribution of erratic bowlders on the highest mountains. The small 
fields of ice on the northward-facing slojies of Lurvey Creek are undoubtedly the remnants 
of a glacier which occupied the valley and reached tide water long after the general ice 
sheet of the region had melted away. The irregular grading of the valley floor can be con- 
fidently attributed to unequal erosion of the stream bed by this glacier. Streams of moving 
ice have the power to gouge their beds, and rock-rimmed basins frequently occur in glacial 
valleys and are characteristic of them. Slight original irregularities in grade are also 
augmented by glacial action, and the V-shaped valleys due to stream erosion are com- 
monly broadened. 

The basin of the lowest gravel flat was formed after the retreat of the Gold Creek glacier 
by a great landslide from the steep northern wall of the valley. The avalanche character 
of the dam is still easily recognized and the scar upon the mountain side is quite distinct, 
though the slide is certainfy ancient. Its age is at least several hundred years, for spruce 
trees growing on it and upon the deposit above are as large as any in the region, and prob- 
ably not less than 400 or 500 years old. A similar though smaller avalanche which occurred 
in 1901 is shown in Pis. XIV, XVIII, and XIX. 

GOLD CONTENTS OF THE PLACERS. 

For the Nowell placer a computation based on the known total yield, and a rough 
estimate of the mass of material which has been excavated, indicates an average value 
of about 14 cents per cubic yard. This is possibly somewhat in excess of the real value 
of the ground, but no l)etter estimate can be made with the data in hand. It is belieyed 
that the richest portion of the deposit has already been removed, because the position of 
the material which remains indicates its derivation laiieely from rocks outside of the main 
mineral belt. This point is more fully discussed later. 

None of the other large deposits have ever been adequately tested. It is, however, 
perhaps sufficiently evident that their average value will be less than tha^ of the Nowell 
ground. The reason for this belief is that all of these deposits have received a large amount 
of barren wash from Granite Creek and from the slopes on the north side of the valley 
above the crossing of the mineral belt. Moreover, a large proportion of the debris from 
the Nowell workings, minus its original gold contents, has been washed down and lodged 
over the original deposits. In the case of the Nowell deposit perhaps half of the gravel 
came from the mineral zone, but for the two placers below fully three-fourths and perhaps 
more must have been derived from practically barren areas. 

LURVEY AMPHITHEATER. 

At the head of Lurvey Creek there is a cirque or amphitheater, containing a small rock- 
rimmed basin filled with shingle from the adjacent slopes and from beneath the sma*ll 
glacier which covers the side of the mountain on the southeast. Amphitheaters and small 
rock basins of this sort are characteristic of high-glaciated regions, and their excavation 
is to be attributed to ice erosion. 

The area of the deposit is somewhat less than 2 acres, and its greatest depth may be 
estimated at 20 feet, though the average is probably not over 10 feet. Assuming these 
figures, there would be approximately 30,000 cubic yards of gravel in the basin. The 
scour from beneath the glacier has come from the gold-bearing zone, the general boundary 
of which crosses the upper end of the basin. . Consequently the debris undoubtedly contains 
a good deal of gold, though from the nature of the mineral in this vicinity it is probably 
alloyed with a high proportion of silver. The expense of draining the basin by means of 
a trench or tunnel and of installing a small hydraulic outfit would, however, seem to 1x5 
warranted. A minimum of perhaps 50 miner's inches of water under a head of 100 feet 
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would be available for hydraulicking during the period <»f most rapid melting, in May and 
June, and there is an abundance of water for sluicing derived from the glacier. 

Any direct determination of tlie value of the ground by digging t*'«t pita will he difTicult 
if not impossible, because the l^asin has no drainagi>, except over the rock rim, and the gravels 
arc completely saturated with wat^T. Then* is no rea^son, however, why the deposit should 
not be proved by drilling, a njcthod which hius Wn successfully used in other fields; but 
it is believed that the final proving of the L'ur\*ey placer, which is described in the following 
section, may lx» taken as a safe basis for procedure in the case of the amphitheater deposit, 
because the material of l>oth placers has come from the same source. 

LURVEY PLACER. 

The rock basin in which the Lur\'ey deposit occurs is a hollow scooped out by moving ice. 
It is located near Lurvey Creek, at an elevation of 2,150 feet. A former lakelet of about 2) 
acres extent, Kx'ated on a narrow lx»nch on the mountain side, has been filled with gravel 
furnished almast entirely by Lurvey Creek. This stream formerly flowed into the lake, 
though its present course lie.s across one end of the gravel flat and directly across its longer 
axis. The bench on which the deposit occurs lii>s at the l>ase of a steep slope several hun- 
dred feet in height, which has also contributed some lx)wlders and a considerable amount 
of finer .stufT. The rocks on this slope are those of the main lode system and contain gold- 
iK'aring stringers to such an extent that the t4ilus piles just above the basin were at one time 
profitably worked by hand sluicing. 

Undei these circumstances it was assumed that the gnivel Ailing, or at least that portion 
next to the hillside, would pmve remunerative, and in 18S9 a tunnel over 350 feet in length 
was driven to tap the basin. More than an acre of ground of an average depth of 15 or 20 
feet wjis washed thrtmgh sluices in the tunnel, but according to current reports the yield was 
inconsiderable. As no stei)s w?re taken to locate the deepest part of tlie basin, the connec- 
tion from the tunnel, which was made by estimation, emergiHl near the outer side and above 
the bottom of the basin. Tlie precaution of running sluices to the face of the bank having 
lNK>n neglcH!ted, all the dirt wa.siied into the opening passed over a stratum of gravel which 
was never excavat^'d. No opportunity was found t^) inter\'iew the parties who did this 
work, so that it is not known whether any testes were made by panning material from various 
parts of the deposit during the progress of the work or after the discouraging clean-up. If 
this was not done with an adverse result, it is reasonable to believe that the gold from the 
gravel which has U^en moved was concentrated in the natural sump at the bottom of the 
HK'k ba^in. The additional depth of the deposit l)elow the intake is not known, but, judging 
from the slojx» of the basin fltK)r, it can not Ik» very great, certainly not more than 10 feet, 
and it would seem well worth while to sample the In^d-rock gravels. 

In a dry season such as that of H^W it would not Ik* difiicult to sink a test pit to theneces- 
«iry depth, and even to lower the intake w«nild not Ik» a matter of great expense. Also, 
by working a short distance toward the head of the flat, l)ed rock would undoubtedly be 
encountered and a Siitisfactory te,st of the undisturU'd mass of gravel could he readily made. 
\h already i)ointed out, this detemiination could Ik' used as a basis for estimating the value 
of the deposit in the amphitheater at the head of the creek, from which most of the material 
in Lurvey ba^in has bec^n derived. 

NOWELL I'LACEU. 

hKatlon and dt nlojmtent . -Thv soH^silled .Nowell placer is situated at the upper end of 
Silver Bow bn«in, near the bond of (iold Creek {VU. IX, XV. and XVI). Tlie edges of the 
deposit were worked in n conipanitively small way prior lo 1SS9, when the holders of various 
claims conveyed tlu'ir interests to the American (lold Minin*; ('oinpany, which at that time 
accjuirud about 2(X)n(T0sof }>l:icerjrn)und in the upper valley of Gold Creek. Thiscompany 
complctrd a drainajLTc tunnel in IMM and operated two hydrnulic numitors during each sum- 
mer until 11K)1, after which no work was done btM^auM^ of litigation conc^jming the property. 



U. S. OEOLOOICAL SURVCV 



BULLETIN NO. 2»7 PL. XIV 




A. UPPER VALLEY OF GOLD CREEK. 
Mount Juneau on the left- 




B. LOWER END OF THE ROCK SLIDE OF 1901, LAST CHANCE BASIN. GOLD 

CREEK. 



u. a ocotoarcAL survey 



\ 



BULLETIN NO, 287 PL, XV 





CD « 

o 






• 2 




A. R«lativ« arM of fomMr lak« 

B. Showing growth of dolta 



D CREEK. 

It 



t praoofiw 
. or tKo dopoait in which 
•d to rott on bod rock. 



i . 



f 



GOLD GREEK. 81 

In this period of eleven years between $350,000 and $400,000 were extracted from something 
leas than 20 acres of ground, constituting perhaps half the available area of the original 
deposit, though probably its richest portion. 

In working the gravels comparatively few large bowlders were encountered, most of those 
which the stream was not sufficiently powerful to carry away being of a size which could be 
handled by wheelbarrows. The wash dirt passed through a long series of sluices set with 
block riffles and was finally led over undercurrents placed below the outlet of the tunnel. 

Value of the ground. — The area of the ground already worked out is about 20 acres, and 
the average depth of the gravel was approximately 75 feet. Taking these figures and the 
known product in dollars as a basis for calculation, an estimate of 14 cents per cubic yard 
is arrived at as the value of the material washed. Of course this estimate is only an approxi- 
mation, but it Ls near enough to the truth to indicate that part of the gravel which remains 
is probably worth the expense of washing, even though its tenor may be lower than that of 
the ground already excavated. The material in reserve, especially its upper portion, has 
been largely furnished by streams which do not cross the mineral belt, but, though Lurvey 
Creek has also contributed its quota of barren debris, it is probable that the bed-rock gravel 
for a considerable distance above the present workings was derived from the mineral zone 
by way of Icy Gulch. 

Origin of the dejxmt. — The accumulation of gravel to a depth of 60 to 90 feet was made 
possible by the presence of a rock basin scooped out by a former glacier. When the ice 
disappeared from this part of the valley the basin contained a small lake, into which emptied 




Fig. 20.— Sketched profiles of (lold Creek and ley Gulch, vertically exaggerated, showing relation of 
gravel surface to IxhI rock at present and at stage B. (Compare ri. XVll.) 

the main head of Gold Creek and Icy, Nugget, and Quartz gulches (PI. XVII, A). ^These 
stroams were then and are still torri»ntial, capable in time of high water of transporting all 
the d^bj-is furnished to them by rock weathering and glacial scour. It is probable, there- 
fore, that only a short interval elapsed between the abandonment of the basin by ice and 
its obliteration thmugh infilling. 

The first debris deposited in the lake came from Nugget and Quartz gulches, which ^rain 
the cn>ppings of the mineral zone on the adjacx»nt hill slope southwest of the basin. Soon 
aften%ards the larger stream flowing in Icy Gulch also became an important cx>ntributor of 
material, but its first deposits must have lxH?n thrown into the valley in the form of an 
alluvial fan at its mouth, where a sharp decrease in gnide suddenly diminished its transporting 
ability (fig. 20). By the building of this fan the main creek was forced over to the north- 
east side of the valley and its waters were ponded a!x)ve Icy Gulch. Gravel wash from 
Lurvey Creek and the headwaters of Gold Creek was thus prevented from reaching the basin 
below until the dammed valley al)ove Icy Gulch had l^een filled, and a transportation grade 
constructed by the deposition of gravel. This filling probably consumed a period sufficient 
for the construction of a transportation slope over the shorter distance between Icy Gulch 
and the head of the lake and in addition long enough for the filling of the shallow upper end 
of the hike itself. (See PI. XVII, B and C.) 

Up to the time when the Gold Creek wash began to carry over the Icy Gulch barrier the 
accumulating gravels in the glacrial basin had been derived almost wholly from the mineral 
zone. They had been deposited on lx?d rock entirely across the valley opposite ley Gulch 
Bull. 287—06 7 
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and nlon^ tlio wosU'm .sidr of the hike luisin at the mouths of Nuggot and Quartz gulches. 
Pn)l>al>ly the lower iM)rtioii8 of tlie alluvial funs of these strcunut had thon already nierge<l 
and the upfRT (>nd of the lake iuul Uhmi filled in. Sui>8eciuent to the adjustment of its grade 
eonsiderahle amounts of harriMi muUTial wen* hnmght in hy Gold Creek. Tliia wash 
l)t»canie mixed with part of the wash from ley Gulch, but its deposition occurnxl only on 
the northeastern side of the basin. 

Gradually the lake was silted up and as the place of deposition was forced downstream 
the surface of the gravel In'd wjis built up to pri»serve the- slope necessary for tmnsporta- 
tioii. When the gravel was (inally cjirrie<l over the nn'k rim not only had the lake Wn 
filled up, but the original level of its surface had also Ihhmi completely buried. The set of 
sketches shown in PI. XVII will aid in understanding the steps which have been outlined. 

LITTLE B.\SIN ri-\rF.R. 

B<'low the Nowell placer the wide valley of Gold ('n»ek is divided longitudinally by a 
nitmded knoll of slate and s<>hist rising alnnit 2(X) fcvt al)ove the stream bed. The main 
stn'Hin flows in a rather narrow canyon northeast of this knoll, while oD the southwest a pai> 
allcl valley of (Mpial width, known its Little ha.sin, is occupied by a small tributaiy of Gold 
Civvk which <Ii-ains the mountain slofx' noiihwest of Quartz Guk*h. This valley, which is 
much broader than is re(|uire(l by the small stn'am which oiTUpied it, is another instaiice of 
glacial gouging. The nn-ks an' coniparatively soft slates, the strike of whidi runs parallel 
with the axis of the valley. 

n»e basin contains s«ni'ral acn*s of gravi-l. th*' depth of which is not known. It may 1* 
as d(vp as 20 feet , or even more if a nn'k basin exists. The original conditions can not Ije 
made out at pn^sent, Urause large <|uantities of tailings fmm the Alaska-Juneau Company's 
(]uartz mill have iN'cn de|)osited over the natural gravels. The location of the depor<it indi- 
cates that pnu-tically all of its gravel came fmm the mineral zone near by. 

The up|)er end of Little basin was fonnerly the site of pHniuctive working? which are said 
to have yieUied over jrjO.fKK), but the lower part was not touched lx>caust* it was impossible 
to secuix* drainagi\ If it is vvvr worked an elevator nm.st Ix* installed. 

MIDOLK KI^\T. 

Ihsaipfion. The gnivel Im»«1 which forms the Ikmr of the valley lietween the lower end 
of Silver ]^)w basin and the Kbner dam is alMHit 2/.()() feet in l<Migtli and fmm 100 to200fe(>t 
in width. Its depth is probably not so gn'at as that of either the Nowell <ir tlie Last Cliance 
de{>osits, but. no |)its or Uirings ha\e U'en niade t(» detennine the distance to bed n>ck. 
The depth doubtlrss varies fn»m |)lare to place, as a n*sult of unevenness in the valley floor 
due to glacial enision. The .surface has a pnictically unifonn slop(> of al)out 10 feet in 100. 

Orujln am/ piolHihlr I'tilm of Ok ilt'jMtsit- The accumulation of the gravels whicii fonn tlie 
miildle flat is due primarily to the pn'.^c^nce of a low InmI nM>k grade alN)ve the second can- 
yon of Gold Cnvk. Tin' d^^bris now Uxlged in this \mri of the valley has l)Ci*n derived 
from the drainage basin alK>ve and fi-om the near-by shiiM\s. As the former glacier melted its 
fiK)t gnidually i-etJ-eated up the valley, and de|H>sits wen* formed wherever the nattiial ak>pes 
wen* not snfliciently steep to enable the stream to n*move the d<^bris furnished by llie 
glacier. It may 1h' siip|)os<»(l. therefon', that (lepositi«>n iM'gan at the lower end of the flat 
and colli iniied upNtn>aiM as the ice gradually disappean'd. During this first accumulation 
the matcnalsmiist have come fnun all parts of the uf>iM'rdniin}ige which contributed ice to the 
glacier in the iiiHin valley, and they wciv t hen'fon' mainly barn'u of gold. The gold-hearing 
rocks (Ml the west ^idi* of the baMii. however, sikmi In^gan to furnish d(5bris to this side of the 
<le|x»sil, though in iclatively small amoiints. At least the deeper part of the gravel accumu- 
lated before tin' ice hud left the Now<'ll basin, and while the latter was being filM all the 
iiiateiiail added to the iiiidclle flat must ha\e come fn>m the near-by slopes, only that from the 
west side of the valley Ix-inj: Miiriferoiis to any inqMirtant extent. Later contributions fn)iii 
(lold Creek wch" the overwash fruiii the NoN\ell de[)osit. and these can hardly have contained 
any gold except in a very line state of subdivision. In fact, the gold which escaped couceu- 
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,ion in the upper deposit must have been too fine to have separated from the sand 
Twards. 

lie conditions under which these gravels accumulated sccnr, on the whole, to have been 
Givorablc for bed rock concentration in any part of the deposit. Neither does it seem pos- 
B that there can bo any valuable amount of gold distributed through the gravels, except 
ig the west side, where a certain amount of gold-bearing debris ha.« lx»en washed down 
n the neighboring slopes. The latter can, however, hardly compare favorably with the 
est part of the Nowell ground, which originated in the same way, because the gulches are 
Jler and consequently furnished much less debris. 

LAST CHANCE PLACER. 

^esaription. — The property known as the Last Chance placer is situated in the lower part 
[jold Creek, less than a mile from Juneau. (See map of Gold Creek, PI. XV, and 
V of Last Chance basin, PI. XVIH.) This gravel flat has a length of -1,000 fwt and its 




21. — Sketch map of Lust Chance placer. Gold Creek, showing rolalivo position of rock slides, former 
pond, and present gnivcl bed. 

cimum width is about 700 feet. The lower end of the flat has an elevation of about 220 
, its head being approximately 80 feet higher. The depth of the deposit is known to Ikj 
e than 90 feet at the lower end, where the drainage tunnel as it was first opened failed to 
bed rock, though the full depth can not greatly exceed this figure, since rock is expired 
he stream bed at an elevation about 30 feet below the tunnel level. 
^.Ylopment. — The Last Chance placer ground was brought under a .single control in 1897, 
in 1898 the Last Chance Hydraulic Mining Company was organized. A tunnel of 4 by 5 
cros." section and over 2,000 feet long was driven from a point on the creek al)uut 100 
above tide, with the object of tapping the deepest part of the channel. The character 
he material encountered after leaving solid rock was such that it became impossible either 
ontinue the bore in a direct line upstream to bed rock or to raise through the overlying 
ris. It was found necessary, therefore, to raise to the surface on the south side of the 
in, where rim rock was cut a few feet below the top of the gravel filling. Subsequent 
rations have been mainly pushed during the summer of 1903 by the Jualpa Mining Com- 
y, the present holder of the property. The purpose of the work has been to open a 
ich back to bed rock and at the same time to gradually lower the intake of the tunnel. 
do this it will be necessary to cut through the mass of slide rock which fills the lower end 
he basin. Tliis is composed of rock fragments of various sizes, and a considerable pro- 
bion are several tons in weight. It is necessary, therefore, to use powder, and all material 
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too large for passage through the tunnel must be removed by the troUey conveyer which has 
Ix^en swung over the pit. Progress in this preliminary work is very slow, and the sluices in 
the tunnel arc in constant danger of being demolished by flooding, as the control of Gold 
Creek lias proved to be a dillicuit problem. « 

Origin of the (tejx>8it. — The Last Chanc<^ basin was formed by an ancient rock slide which 
cuine down out of the mountain by way of a small ravine on the north side of the creek. 
(Sec figs. 21 , 22, and 23.) The material projected into the valley was suflTicient to cfTectually 
dnm the stream, and in the standing water back of the barrier the gravels were deposited, 
gradually filling the basin. (See PJs. XIV and XVIII.) Before the landslide occurred the 
slope from the present head of the flat to the head of the delta near Juneau may be supposed 
to have been practically uniform. If there were alternating flats and cascades, the former 
were of small importance in accumulating masses of gravel. The fall of nearly 300 feet in a 
mile and a half gave a slope over which the stream could transport all of the material 
delivered to it. 

From tlie height of the dam and the present slope of the gravel bed it is known that the 
lake could not have Ixjen nearly as long as the present flat, and between the upper end of 
the lake and the present rock exposure above, the stream must have flowed on bed rock. 

Deposition of gravel began in the 
standing wat«ir at the head of the 
lake, and as the debris was gradu- 
ally built out into the water, in order 
to preserve a slope over which the 
gravel could be transported, the 
stream dropped part of the material 
which it carried above the deposit 
first formed. Part of it, however, 
was washed down into the pond, 
and the gravel bed waa thus gradu- 
ally increased in length by additions 
of material at both ends and in 
depth by additions to its surface. 
Under these conditions c»f acruiiiulation l)cd-nx;k concentration could take place only in 
the iM)rtioii of the valley alx)ve the former lake. Every part of this stretch was temporarily 
at the head of a gn)wing gnivel l>ed, when^ for the time Ix^ing the slope of deposition met 
or intersected the lx^d-nx;k grade. At this place the gravels would undergo sorting, the 
heavy gold tending to cling to the bottom and lodge in crevices in bed rock, while tlje 
HK'k fnigments would bi^ for the most pai t washed out onto the earlier deposit down- 
stn»ani, a small part, however, IxMng deposite<i to keep up the necessary grade. Such 
of the fine gold as piussed along with the top gnivels would \h> partly sluiced off into the 
deposit over which it passed and partly carried into the lake, where it would be dropped 
with th«» accompanying gnivel. In the areA originally covered by the lake, bed-rock 
concentration would not take place, but the flour gold and gravel would come to rest 
wilh«)nt any concentration. IL»re, then, in the completed deposit the values would be 
<iistril)iited throughout the vertical stvtion. Similarly in the upper half of the flat the 
portion of the deposit formed during the later stages of growth and resting upon the bottom 
gravels would also contain small amounts of gold thrtmghout, and their tenor would prol>- 
ahly \k* higher than that of the lake l)eds. On the whole, then, the upper end of the deposit 
may rcasonal)ly 1k» supposi»d t^) contain considerably more gold than the lower part next to 
the slide-rtK'k l)arrier. 

MORAINE DKPtXSITS. 

On both sides of the valley 1k*1ow the lower canyon of Gold CVcek there are morainal 
deposits consisting (»f large i)anksof sand an<l gravel, mixed with lH)wlders. Tht»sc materials 




Fig. 22.— Cross st'ction of valley through ancient rock slide, 
hast Chance placer. CJold Croi'k. 



« Sine*- th<' ;jbov<« was writ ten a Ijirj;*' fjmrn' has Ihh^ii construct^*! to control the struam.aud the viilue 
of th«'i:roinid will doubth'ss Ik; known to th««. owners befon; this report is issued. 
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wen? dropped from the end of the ancient Gold Creek glooier at a stage when it reached 
nearly to tide wattT. (See PI. XV.) 

The material of the moraines has been derived from all parts of tlie Gold (>cck drainage 
basin, and, reasoning from the known characteristics of glaciers and the methods by wliich 
they erode and transport rock material, it is probable that a much greater proportion of the 
d^brLs has been contributed by the high ridges, composed mostly of barren rocks, tlian from 
the middle and lower slopes, where the principal gold veins are exposed. Consequently the 
gold ront<»nt of the morainal deposits is probably very low. Some gold Ls, however, present, 
lis lias Ix^n sliown by sluicing tests on some g^und about 5O0 feet north of the wagon bridge. 
Here the gravel covers perhaps 2 or 3 acres and forms a hill nearly 100 feet high. It is 
stated also that on Chicken Ridge colors may be panned from the sands, and it was at one 
time pn)posed to hydraulic this portion of the depasit, which is at least 1(X) feet in depth. 

In chanicter the material varies greatly fn)m place to place. The gravels exposed on 
Chicken Ridge appear to be quite free from large l)owldeis and could be cjisily handled if 
pn»ved of sufficient value, thougli difficulty would be experienced in securing dumping 
ground at present, lHH!ause the residence portion of the town is near by. Farther dovsTi- 
stream on lK)th sides of the cieek the size and number of the bowlders would render excava- 
tion an expensive operation under ordinary conditions. There is, howevei-, plenty of low 
ground ndjacrent and with a sufficient body of water the gravel could l)e moved. On the 
whole it Ls believed that these deposits can be of no economic importance. 



Fio. 2.'^- Longitmiinal ftTlion through dam anil grnvrl lied. Last Chanc?o placer. Gold Cm'k (vertical 
scalo fxaggomti'd K ac, Levi'I of former pond: ad, siiThutv of pn'jiont gravt'l ImhI; bdc, l>e<l-ra<.'k gniden; 
cd, n-aeh ovi'r which c(Mir.si» gold may l>e oxpectwl on lied rock. 

OOLD CREEK DELTA. 

The alluvial deposit at the mouth of Gold Cret»k is by far the lurge^st accumulation of 
loose-rock material near Juneau. (See PI. XV.) Its formation has l)een going on frt»m 
the time when the glacier front first withdrew from Giustine^u Channel into the valley of the 
creek. During the deposition of the glacial moraines the growth of the delta had already 
begun, and as the ice gradually wasted away by melting, for a long time practically all of the 
debris delivered to the creek was carried down to salt water and there deposiu»d. 

The material of the delta has all l)een derived from the Gold Creek nn'ks, and in the aggre- 
gate it doubtless contains much gold. Since, however, the greater part is the oven^'ash from 
the gravel U'ds alwve, the gold may be reasonably supposed to l)e much finer than that in 
the valley deposit.s. 

The manner in which accumulation has taken place is quite similar to that outlined for 
the lake fillings already descTil)e<l, the only difl'erence being that the latter are relatively of 
much smaller bulk. A certain amount of concentration must have <K'curred on l)ed rock as 
the head of the delta wais gradually extended upstream, but no important concentration 
could have taken place Ik'Iow tide level; in the greater part of the deposit, therefore, the fine 
gold is distributed through the gnivel. 

The nature of the <le|H)sit would allow of working its lower portion by dredges, but the 
height of the tides would interfere with the practical operation of the system. The portion 
of the deltA deposit nlxive high-tide level lies too low to pennit of its l)eing excavated, since 
the grade is insufficient to carry off the debris. 
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DOUGLAS ISIAim. 
TOPOGBAPnY. 

Lying opposite Juneau, I>ouglas Island is separated from the mainlaad by Qastinemu 
Channel, a narrow coastwise passage from one-half to 1 mile in width (PL IV). It is 
separated from Admiralty Island, lying to the west, by Stephens Passage. The length of 
the Island is approximately 17 miles. Northwest of a line from Juneau to Hilda Point its 
width is about 7 miles, but toward the southeast it narrows rapidly through the eastward 
retreat of it,s outer shore line to Tantallon Point, alx>ut 9 miles southwest of Juneau. 

Tidal flats opposite the northwest comer of tlie island are laid bare at low water, ao that 
one may walk across the delta of Mendenhall River. It is evident that the wash from this 
stream has silt^ up a rock channel of considerable depth. 

The island Ih roughly mountainous, the general elevation of the backbone being above 
2,ii0() feet, while (x^casional heights rise from 500 to 800 feet higher. The main divide is 
not symmetrically placed, but lies near the outer side of the island, so that roost of the 
drainage flows into Gastineau Channel. Below Hilda Point the steep mountain wall which 
rises from Stephens Passage is merely corrugated by the shallow gulches, while on the dope 
toward Ga.stiiieau Channel the drainage lines are well marked and the streams flow in 
dei*ply cut trenches separated by bold ridges which run out from the main mountain crest. 

Toward the northern end of the island the oblique valley of Fish Creek cuts almost througii 
the range, the pass at its head l)eing in line with the main water parting, but at an clevatwn 
1 ,&0O feet less than that of the neighboring summits. The mountains on the upper end of 
the island are thus separat-ed into two groups, the larger of which forms the island's western 
wing. 

F'ish ('reek Is more than 7 mik« long, the other streams draining into Gastineau Channel 
varying from 1 mile to nearly 4 miles in length. The waters of all except those nearthe 
southwest end of the Island are collected for use in the stamp mills at Tread well, about 18 
miles of flume having l)een constructed for this purpose. The supply, thougli insufiicient 
for all purposes, still materially decreases the coal consumption by furnishing power during 
a1x>ut eight months of the year. 

A marked tofKigraphic feature of the inland side of the island is a rude bench of irregular 
height lying in front of the steep mountain slopes which liegin half a mile or so [mck of the 
shore. Near the Trcadwell miners the shoreward edge of this platfonn, about iiOO feet in 
height, is rather .sliarply defmed, hut elsewhere the foreland profik^ is a graded slope up to 
TiOO or 0)00 f(»et, al)ove which l)egins the abrupt rise to the ridges lying l)etween the streams. 

It may lie suggested, m explanation of the unsynmietrical devebpment of the drainage 
on tlie two .sides of Douglas Island, that the controlling factors have been the greater 
eiFicienry of erosion on the north slopes during the period of glaciation. The inland side 
of the island faces northea.st and the streams have l)een eroded as if in obedience to the law 
n^ferred to. In addition, it is to he noted that no one of the streams on this side of the 
island has a straight course at right angles to the .shore, hut each valk'y turns gradually 
toward the left as one gtwvs upstream, and their upper courses lie almost invariably in a 
north and south direction. 

GFX)1jO<IY. 

General slatement. — ^The rocks of Douglas Island fall naturally into two belts — one 
characterized hy u thick succession of ancient lava flows, here called greenstone; the other 
by hhuk phyllites or slutcs. (S<*e geologic map, PI. IV.) The main mountainoas mass ol 
the island is made up of the gn»enstones, while the slates occur on the inland-facing platform 
which lias lM>en descrilx'd and iis(^ onto the niountain spurs only northwestward from 
Doughus city. The k'lt of greenstone contains nothing hut volcanic rock. The slate Imnd. 
liowever, is more complex, .smce it mcludcs several Ih'cIs of greenstone and many dikes of 
light-<'olored uitrusive dionte. Along a strip lying next to the main greenstone tM>undary, 
black slates and greenstones, the latter usually in a highly altered condition, occur in 
alternating l)eds. 
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The structure of tbe rocks is simple in its general features, the contacts between the 
different rock masses striking from southeast to northwest lengthwise of the island and 
dipping from 50*» to 75® NE. (See fig. 24.) 

Tbe representation of the different rocks on the geologic map is lacking in many details, 
only tbe most general features being indicated. No ol)servations having been made on 
the western wing of the island, the geology is not known, though the presence of a low 
platform along Stephens Passage indicates that the rocks arc soft, and they are very likely 
to l)e slates or. stretched conglomerates similar to those which outcrop just we«t of the 
greenstones on Point Young, Admiralty Island. 

Greenstones. — ^The rocks here designated greenstones are mainly ancient volcanic rocks 
extruded as surface flows and later covered by sedimentary strata, with which they have 
been folded and metamorphosed. On the whole the alteration of tliese rocks is le-ss extreme 
than that of the greenstones which occur upon the adjacent mainland, but none of them 
have escaped metamorphism and it is only here and there that the mincralogical change is 
so sligiit that the original nature of the rock can be distinguished. The least-altered 
material shows a green matrix inclosing dark porphyritic cr3rstals of pyroxene ranging in 
size up to 1 or 2 mm. in diameter. Observed under the microscope the matrix is always 
found to be decomposed, though traces of feldspar may be recognized in some specimens. 




Greenstone 



Greenstone and slate 
in alternating beds 



Fig. 24.— Cross swtlon of Douglas Island, showing attitude of rocks. 

The alteration products are those of feldspar, such as epidotc, sericite, and quartz, with a 
smaU amount of calcite. Occasionally serpentine is developed from the augite. The original 
rock seems to have been andesito of a rather basic composition. 

In addition to mincralogical changes, in many places the rock has been converted into a 
slaty schist. 

The altered rock Is easily scratched by the knife, giving a white streak. To the unaided 
eye it presents a fine even-grained appearance. Its color is always green, except in places 
where it is heavily charged with pyrite, when it Is usually bleached io a yellowish tinge. 
The minerals present are chlorite, calcite, quartz, and epidote, with some limonite and 
occa.sional grains of pyrite. Tliat feldspar was originally present in considerable aniount-s 
is evident in many specinieas from the arrangement of aggregates of secondary minerals 
in four«ided areas. 

Outside of the succession of lava flows which form the main mountain mass of the island, 
the greenstones occur in the form of intercalated l)eds or sills in the phyllites which form 
the principal rock between the mountains and Gastineau Channel. In the mountains the 
bedded nature of the flows Is readily determinable from variatioas in the texture of different 
portions of the rock. Some of the layers are made up of angular nx-k fragments, while 
others show the amygdaloidal structure so characteristic of many volcanic lavas. 
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In the slates the greenstone masses arc also regarded for the most part as lava flows, tiiou^ 
there may be some intrusive bodies, since the varioiis outflows were in all probability fed by 
fissure eruptions. 

Next to the main masses of greenstone the aggr^ate thickness of the greenstone layers in 
the slate exceeds that of the sedimentary rock, a relation which has been indicated upon the 
geologic map by a distinct pattern. In thi& strip, which is nearly a mile in width, the beds of 
greenstone are schistose and highly alte>red. In certain places, as on Ready Bullion Creek, 
near the Treadwell ditch, the rock is highly impregnated with pyrite. 

The body of greenstone which forms the hanging-wall ore zone in the^Treadwell group of 
mines is regarded as a lava flow. It has been traced almost continuously northwestward 
from the shore of Gastmeau Channel for a distance of 6 miles and other outcrops along the 
lino in which it trends have been connected in representing it upon the geological map. 
From its width on the ridge east of Fish Creek it seems likely that it continues for some 
distance l)eyond the northern limit of the arcA shown on the Juneau map. 

Shoreward from the lost-mentioned greenstone bed, there are other smaller masses whicH 
outcrop along Cowee and Eagle creeks, but the forest covering precludes the possibility of 
showing the distribution of these bodies upon the map. 

Slates orphyllites. — The rocks, which are hero called slate in conformity with the conunon 
usage of the region, are metamorphosed limy and carbonaceous shales, such as often are desig- 
naU'd phyllites. These rocks are black and of fairly uniform fine-grained texture. Their 
stratification is usually obscure, but is sometimes determinable from variations in color and 
from slight changes in the character or coloring of the material. 

Slaty cleavage is everywhere present, striking parallel with the general course of the band 
and dipping northeastward with the general structure of the country. No evidence of 
plication was observed in the slates. 

Southwestward from the Treadwell foot wall the slates are free from greenstone inter- 
calations for a width of about 3,000 feet, beyond which the latter predominate as far as the 
main greenstone contact. This belt of slates which imderlies the landward platform of 
I>ouglas Island contains, however, many dikes of diorite related to the rock of the ore dikes 
in the Treadwell mines. Northwe^stward from the Treadwell greenstone mass occur occa- 
sional bodies of greenstone, though none of these are of lai^e size. In this strip there are also 
a few intrusions of dioritic rock. 

Diorite porphyry. — Several dikes of diorite porphyry are found intruding the block slates 
on Douglas Island. This rock is difTerent from any which has been observed elsewhere in the 
Jimeau belt, but intrusions of similar material are found on Admiralty Island. The rock is 
fine grained and distinctly porphyritic. Hornblende and feldspar both occur in well-formed 
crystals set in a finely crystalline groundmass. The feldspar is oligoclase and therefore 
similar to the principal original feldspar of the ore dikes. The general appearance of this 
rock is quite distinct from that of the ordinary Coast Range diorite, but it seems probable^ 
that it is closely related to this generally occurring type in origin, as it is in mineralogical 
composition. 

The porphyry is best exposed near the southeast end of the island, w^here it occurs in the 
form of u dike which outcrops for nearly 1 mile along the inland shore. This dike, which 
follows the slaty cleavage quite closely, has a width of alx>ut 200 feet. Other dikes of the 
same rock were noted in the bed of Nevada Cnn^k near the Treasury tunnel, and crossing 
Ucady Bullion and Lau^on creeks. The Lawson Creek dike has a width of nearly 400 feet. 

Albite-diorite. — Irregular dikes of dioritic ro<"k occur in considerable niunbers throughout 
a portion of the black-slate zone of Douglas Island. Tlie largest masses of this rock are in 
and near the Treadwell group of mines, where they have been highly mineralized and form 
tlu^ ore which is worked. The area in which the dikes are to be found is, however, nearly a 
milt' wide, measured sou thwo^st ward from Jun(»au Island, and extends for more than 4 miles 
in a direction parallel with the general structure of the country and the sliore of Gostineau 
Channel. 
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In the AlaskarTreadwell mine two dikes, each about 200 feet in width, have been revealed, 
and as depth is attained these bodies seem to be coming together through the narrowing of 
the alate horse which lies between them. Still wider dikes occur a few^ hundred feet back of 
the mines, and though several of these are mineralized none of them have yet been proved of 
value. (See map, PL XX, and section, fig. 25.) 

Of the larger intrusions one forms the greater part of Juneau Island, though a certain 
amount of black slate is here also present. Most of the large mtisse^, however, occur on the 
foot-wall side of the greenstone bed which lies above the mine workings and arc limited to a 
zone not more than 1,500 feet wide and about 1 J miles long. To the southeast many narrow 
dikes may be seen in the bed of Bullion Creek, but none of them occur in Ready Bullion 
Creek, threo-fourths of a mile beyond. To the northwest only a few narn)W dikes occur in 
the bod of Lawson Creek, though in Cowee Creek on the northeast or downstream side of the 
greenstone there are several dikes of heavy mineralized light-colored rock, which is with little 
doubt referable to the same set of intrusions as the Treadwell dikes. 

The original mineralogical composition of these dike« can not be readily determined, since 
the rock has nowhere been found in fresh condition. In the larger bodies the rock seems to 
have been of medium-grained granular texture and to have contained only small amounts 
of ferromagnesian minerals, though remnants of hornblende are sometimes present. In 
the smaller dikes porphyritic crystals of only slightly altered hornblende sometimes occur, 
and feldspar phenocrysts are represented by sharply defined areas of decomposed products 
derived from this mineral. In the ore material occasional remnants of the principal original 
feldspar may be determined as oligoclase-albite. This mineral occurs in well-formed crys- 
tals from 1 to 3 mm. in diameter, between which is a relatively small amount of interstitial 
microperthite.o The composition of the original rock, as thus indicated, warrants the name 
albite-diorite, which is here used instead of sodium-syenite, the term chosen by Doctor 
Becker, b since the use of the class name syenite fails to indicate the relationship of the rock 
to the most common intrusive rocks occurring throughout the Coast Range of southeastern 
Alaska. The use of one or the other of these names is entirely arbitrary, as is indicated by 
Doctor Becker, the choice depending upon whether syenite is regarded as a broad term cov- 
ering all the quartz-free rocks characterized by alkali feldspars or Ls limited to those whicti 
contain potassium feldspar as the metasilicate mineral. Diorite is ordinarily used for the 
quartz-free rocks characterized by the presence of plagioclase feldspar in addition to mica 
and hornblende. On this basis albite-diorite is evidently a proper name for the Treadwell 
rock. 

MINERAL LODES. 

Douglas Island lies on the outer or seaward side of the slate-greenstone band within the 
limits of which all the mines of the Juneau belt are located. The bedded rocks of this por- 
tion of the band, as already stated, are divisible into two general groups, comprising a zone 
of massive lava flows which forms the mountain range and a zone of slates containing inter- 
calated beds of greenstone which forms the inland slope of the island. In the zone charac- 
terized mainly by slates there are intnisive dikes of diorite which are impregnated with 
auriferous sulphides in the Treadwell group of mines and also dikes of diorite-porphyry 
which are not known to be mineralized to any notable extent. 

All of these rocks are greatly altered from their original conditions, and all of them, in one 
place or another, with the exception of the diorite-porphyry, contain considerable amounts 
of introduced minerals either in the form of fracture fillings or of impregnations of the rock 
masses. Frequently these two modes of mineralization are oliserved together. (See p. 91.) 

Considering the two sorts of mineralization mentioned in regard to occurrence in the differ- 
ent varieties of rock, it may be said that in all the rocks fracture fillings are prominently 
developed, at least locally, while mass impregnation Is of inconsequential amount in the 
sedimentary slates, being confined to the rocks of igneous origin and particularly to the 



a Microporthlto is a miiuitc intergrowth of an)ile and orthoclasc. 
b Eighteenth Ann. Rcpt. U. 8. Gcol. Survey, pt. 3, 1898, p. 38. 
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greenstones and diorites. In the latter, as exhibited in the Ticadwell wortdngp, impreg^na- 
tion goes hand in hand with fracture filling, and both are intimately related in origin, being 
merely diderent results of one general process of mineralization. 

In the bleached and mineralized greenstones which occur in Nevada Creek and at tb^ 
Yakima location impregnation and veining are again both present. In this case, bowevei^ 
the veining seems to have occurred subsequent to the general impregnation and to ha^^-- 
resulted in a redistribution and concentration of certain of the first-formed metallic minera^^ 
in addition to any essential introduction of new material which may have occurred. 

Elsewhere on the island, as, for instance, in the abandoned workings on EagJe Cret^I; 
greenstone is heavily impregnated with iron sulphide in the al)sence of imfmrtant amcmmtg 
of fracture filling. No deposits of this type are, however, known to have any prospective 
value. 

The general description here given leads to the fame general classification of the Douglis 
Island lodes as that already given for the Juneau belt at large. They are thus scparabk^ into 
three classes — (1) veins, (2) impregnated masses of rock, (3) mixed deposits in which veining 
and impregnation are both present. 

Veins. — Fractures filled with quartz and other vein minerals are present in many places 
on Douglas Island, but up to the present no strong or regular veins have been devek)ped. 
From the manner in which veins occur in the corresponding rocks on the mainland to the 
northwest it is believed that the most promising situations for the occurrence of strong vein- 
ing are along the contacts of the greenstone masses with the slates. The only place where 
any sizable lx>dy of quartz was observed outside of the Treadwell mines is at a prospect on 
the hillside between Lawson and Cowee creeks. The vein here exposed lies near the contact 
of the greenstone dike and the slate and has a width of from 3 to 4 feet where it has been 
opened. Sulphides are fairly abundant with the quartz and an assay of a general sample 
from the material which has l)een thrown out showed nearly one-third ounce of gold and a 
small amount of silver. 

All of the veins oliserved in the greenstones which -form the mountain seem to be irregular 
and discontinuous gashes, and even these, though widely distributed, arc by no means 
numennis. In the black slates the veins are still more irregular, but in many places tlier are 
numerous and constitute fairly well-marked stringer leads, in which the vein fillings occur 
mainly in openings along the cleavage of the slates. 

Quartz is the principal mineriii of these stringer leads, but with it calcite usually occurs 
and sulphides are nearly always present in greater or less amounts. In a stringer which 
outcn)ps on the shore of Ga.stineau Channel a short distance southeast of Ready Bulli<»n 
Creek zoisite occurs in considerable amounts vriih quartz, calcite, and a little albite. 

Since these deposits seem to offer little or no inducements to the prospector no study was 
made of them, and they are mentioned simply to emphasize the widespread occurrence of 
vein fillings on the island, shoeing that the Treadwell deposits are only a special localized 
case of very general mineralization. 

Imjiregriated masses of rock. — In many places on Douglas Island considerable masses 
of greenstone contain large amounts of pyrit^^* in disseminated crystalline grains. Thedt»- 
tribution of this sulphide seems to l)e entirely independent of the o<'eurrence of fractures 
or fracture iillings. Some of these lK)dies of impregnated rock have been pnwpected in 
the past, and they are thus known to contain a small amount of gold, though none of them 
have ever l)een successfully mined. 

When thc^e nx'ks contain notable quantities of pyrite, the alteration of the material 
is always extn'nie, the original minerals of the rocks l)eing entirely replaced by chk»rite, 
sericite, calcite, and quartz, in addition to the iron sulphide. In some cases the metalbf 
mineral is estimated to constitute from 2 to 4 p<»r cent of the rock. 

In addition to ininernlizution in the greenstone, certain dikes which arc present along 
the northwestward cxti'usion of the general zone in which the Treadwell ore bodies occur, 
and which arc n-garded as originally similar to the diorite in these mines are likewise imprtf* 
nated with pyrite. Dikes of this sort which have Iw^en prt)spected in the vicinity of Cow^^ 
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Creek measure from 20 to 50 feet in width, and are evidently continuous for considerable 
dJatances, but since none of those deposits have been proved of economic imf>ortance, 
no attempt was made to study them in detail. Their presence shows, however, that 
miDeral-bearing waters have been by no means confined to the places where profitable 
ores are found. Tlie latter are only special concentrations in a region very generally 
mineralized, and while all of the many feiitures which may have determined the difference 
between valuable concentrations and worthless deposits can not be suggested, it is sig- 
nificant that the presence of vein-filled fractures is always a marked feature in the minable 
ore l>odies, and not generally present in the deposits which have thus far proved to l)o 
vitbout value. 

The relative age of the general impregnation of the greenstone masses and the fracture 

filKngB wbicii occur throughout the Island is a question of no practical importance, though 

it is one of int-erest in connection with the general problem of ore genesis in southeastern 

Alaska. It is also a question which can not l)e answered at presi'nt, though, from the 

fact that veining seems to have followed general impregnation in the mineralized green- 

itoDm which occur in Nevada Creek, it is likely that the former corresf>onds with the general 

epoch of vein formation following an earlier period during which minerali/ing waters were 

Making through the rocks rather than moving in well-defined channels. (See p. 31.) 

Mixed depoftitit. — Combined veining and impregnation was oljservcd in three places on 

Doitglas Island. Tlie valuable deposits consisting of fractured and vein-filled dikes of 

dkNite in tlie Treadwell group of mines aie of this type, and the mimralized ma.sses of 

greenstone in Nevada Creek and at the Yakima group of claims are given the same clnssi- 

/ication, though different in several respt»cts as a result of th»'ir more complicated genesis. 

The essential differences lx?tween the Treadwell deposits and the others of this mixed 

type are as follows: At the Treadwell mines the ro<tk which has l>een filled with veins and 

impregnated with sulphides and other se<'ondary minerals is intrusive diorite. This rock 

<:«eenis to have been little altered and not at all mineralized jjefore it was fractured. The 

masses of rock which have lieen converted into ore or orey material were crushed and 

fisBuri'd, so that they l)ecame favorable channels for the passage of ascending vein-forming 

cratere. Ttirougji the ac^tion of thej>e solutions the rock fragments were not only cemented 

t>y the deposition of vein stuff l)etween them, but the fragments thems<»lvt»s were soaked 

l>y the cireulating waters, their compcSnent minerals being largely destroyed and replaced 

by others. In the other mixed deposit^j which have l)een ol)served upon the island the 

impn>gnaled rock was originally greenstone l)elonging to a series of U^dded volcanic flows. 

Ill these occurrences the general impregnation seems to have originated independently 

of and earlier than the veins, which are small and by no nieaas generally present. An a 

^jvhole, the rock exposed over considerable areas contains from 1 to perhaps 3 p<»r cent of 

pyrite in small, bright cry.stals. Wlierever the iron sulphide is present the original rcx-k 

lias been completely decomposed and altered. The matrix which holds the pyrite has 

m, more or less perfect schistost^ structure and is of a much lighter color than the ordinary 

greenstone which surrounds the mineralizc^d rcK'k. Tlie minerals of the latter are s<'ricite, 

calcite, chlorite, and quartz. 

The alteration of the rock, in so far as it excec»ds that of the other gr(»<*nstones in the 

Ticinity, and the introduction of the pyrite are attributed to a process which is conceived to 

liave been comparable to that descrilied by Lindgren in hi? paper on the Nevada City and 

<}rass Valley districts in California, and designated by him hydrottiernial metamoipliisni a 

In this case, however, large ma.«Jses of rock have Iwen affected by the alteration instead of 

limited zones bordering fissure veins. 

Veining in these masses of bleached and pyritized greenstone is not a prominent featun' 
by comparison with the Treadwell deposits. The veins are usually narrow and ill defined, 
^d in general they do not s<>em to (nrur in extensive networks, but rather in zones of sheet- 
iDg a few feet in width, which u.sually cniss the northwest-southeast s<'histosity of the 
fock. They are often mere .seams an inch or so wide filled with quartz, calcite, and albite: 



•Seventeoutti Ann. Uopt. U. S. Cieol. Survey, pt. 2. IWni. p. M. 
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these ganguc minerals arc accom{>aniod by pyrite, chalcopyriU*, galena, and sphaleritp. 
Along these seams for a distance of 2 or 3 inches the wall rock often contains all these 
minerals, but particularly considerable amounts of the sulphides. 

The presence of albite allies these vein fillings with the Treadwell deposits. The veining 
in the two places is therefore regarded as having been formed by the same sort of solutions 
and there is no reason for supposing that their formation was other than contemporaneous. 
The general impregnation of the greenstone must therefore be referred to an unknown but 
earlier date in the geologic history of the region. 

Occurrence of mixed deposits. — The Treadwell ore deposits are described in a following 
section, and only a short and incomplete account of the other occurrcnces of mixed ore depos- 
its on Douglas Island is here given, since they are so slightly developed that a detailed study 
of them was impracticable. 

The Yakima group of claims is situated back of the Ready Bullion mine on Bullion Creels 
about three-fourths of a mile from Gastineau Channel and approximately 500 feet above 
tide. (See PI. XXI.) In this vicinity the exposures along the creek show that the country 
rock consists of alternating beds of slate and altered greenstone. In classifying the formar 
tions of the island for the purposes of geologic mapping these rocks have been assigned to the 
transition zone between the black slates which lie next to Gastineau Channel and the more 
massive succession of lava flows which form the mountains. In this portion of the band the 
amount of igneous rock exceeds that of the slates. The greenstone is almost uniformly 
altered tx) a yellowish sericite-schist containing considerable amounts of calcite and quartz, 
and wherever seen in outcrop the rock is heavily chai^d with small disseminated cubes of 
pyrite. The property has l)een prospected by means of a shaft, and the size of tlie dump 
indicates several hundred feet of workings. No details have been gathered as to what was 
found during this exploration, but the material thrown out in all highly impregnated with 
pyrite and some of the rock shows that galena and sphalerite are locaHy segregated in narrow 
soaiTis containing albite and quartz. The belt of rocks affected by this mineralization, 
aH seen along the creek, is at least liOO feet wide, and along the strike for half a mile or so 
in either direction wcasional exposures show the same sort of bleaching and the presence 
of pyrite in the gnn^nstone, so that the zone of impregnation is at least 1 mile long in a 
northwest-southeast direction. 

In Nevada (^reek the impregnated and vein-filled greenstone belongs mainly to the suc- 
cession of lava flows which form the mountains of the island and which dip beneath the alter- 
nating series exposed near the Yakima shaft. The latter are also pre,sent in Nevada Creek 
and in part, at least, arc also mineralized. The schistose greenstones are bleached and min- 
eralized over a roughly elliptical area not less than 1 mile wide where crossed by the creek, 
and extending nearly 1 J miles in the direction of the country strike. The principal metallic 
mineral, pyrite, is dissiMninated in the form of small, bright cubes in amounts estimated to 
vary from 1 t<> 3 per cent, and though the distribution of this mineral is by no means unifonn 
it is usually present wherever the rock is bleached The distinctly schi.stose matrix is com- 
posed of sericite, ralrite, and ijuartz, with some chlonte. Prospecting in this ground has 
not l)oen extensive, hiil it has Ix^en sufTicient to reveal the fact that the generally mineralized 
HK-k contains m many places pyrite, galena, sphalerite, and chalcopyrite segregated along 
narrow scums of s<H'()n(lary origin which usually trend across the schistose structure of the 
rock. The presence of albite as the principal gangiie mineral of these veinlet.s, together with 
(MCrtsional nitile, is regarded as a favorable indication, so far as the nature of the inineraliza- 
lion is concerned, since it shows a siniihinty in ongin to the thoroughly proved Treadwell 
(Icp<>sits. The extent of this s<'con<iarv veining and the question whether it occurs in sufli- 
cionl amounts to form minabic ore bodies is not yet demonstrated, though the chances that 
much workable oif exists si'cin to 1k^ sufficient to warnint further systematic exploitatioD. 

The fo]lowin<: result of the mill test made by ,1. 1). Davies, of Juneau, on 1 ton of picked 
ore taken from a tunnel on the pro|K'rty of the Alaska Treasure Consolidated ^iincs Com- 
pany, is giveu by peniiisjiion of the resident manager: 
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Mill test of 1 ton of ore from Alaska Treasure Consolidated Mines Company. 

Gold, by amalgamation 12.95 

in Rulphides 3.92 

In tailings 20 

7.07 

Thcorc was crushed to pass a 26-mesh screen, and tlie concentrates form 8 J per cent of 
tlie material treated. 

In addition to the above, assay records in the office of the TreadweU Company" indicate 
that in the so-called Corbus tunnel, which is about 300 feet long, values range from a trace up 
to $2 in samples, each representing from 50 to 12.5 feet along the tunnel walls, while a 2-inch 
streak of "highly sulphureted quartz" gave returns of $8.20. 

j TREADWELL (JROUP OF MINES. 

I General data. — The mines of this group are owned by the Alaska-Treadweil Gold Mining 
r Company, the Alaska-Mexican Oold Mining (Company, and the Alaska-United Gold Mining 
Company. The mines, four in number, are known as the TreadweU. Seven Hundred Foot, 
t Mexican, and Ready Bullion. The Seven Hundred Foot and the Ready Bullion are owned 
I by the Ala-ska-United Company, though the fonner is leased by them to the TreadweU 
i Company. 

These mines are situated on the inland side of Douglas Island, near the shore of Gastineau 
Cliannel, along which the workings extend for a distance of nearly 7,000 feet. (Pis. XXH 
and XXHI.) Tlie northwestemmost mine is the TreadweU, and southeastward through 
the Seven Hundred Foot and Mexican properties the strike of the lode is continuous for a 
distanct* of 3,600 feet, beyond which there is an unexplon»d interval of 2,300 feet between 
the Mexican and Ready Bullion. (See Pis. XXI and XXHI.) 

Although the mining operations have revealed several separate ore bodies and certain dis- 
tinctions are made in the character and occurrence of the ores, the miners are all located on 
the .same lead and the ore material is practically of one nature and of identical origin through- 
out. As a whole, therefore, the deposits may lx> conveniently designated under the name 
of the first di.*icovcred and largest mine. 

Pren'oM* descriptions. — The present general knowledge of the geologic features of these 
mines rests on descriptions which have l)een published by Dr. Cieorge M. Dawson b and by 
Dr. (leorge F. Becker, c while the microscopical character of the ore material is descriU'd in 
detail by Dr. F. D. Adams rf and some notes have been recently contributed by Dr. Clmries 
Palache. f- The general features of the mines and their relatioiLs to the Juneau gold UOt have 
be«»n descrilx'd by the present writer,/ who has also published a detailed discussion of their 
giM>lc^y.«^ 

A concist* account of the mines from a commercial and engineering standpoint is given 
by J. 11. (Mrle A and the methods and statistics of mining and milling have l)een treated at 
length by Roliert A. Kinzie, « the presc>nt suptirintendent of the mines. 

Dix-tor Dawson's curs<»ry examination was made in 1«SS7, Ix'fore extensive op<*nings had 
bt»cii made, and while Dm^tor Be<'ker had better opportunity for olwervation in 189/3, the 
workings were still rather limited at that time. During the eight years which have inter- 
V€?n«»d since the visit of the latt^T and the pn»sent studies the development of the minw has 
Ixvn very ext^'nsive, and the facilities for inv(»stigation are now all that could 1m> desired. 
Additional facts have therefore l)een securt^d. and it has been possible to bring to the study of 



a Courtesy of R. A. Kinzio, .su[)orintondont. 
b Am. Geologist, vol. 4, 1889. pp. 84-88. 

cElKht<«enth Ann. Kept. U. 8. Gwil. Survey, pt. 3, 1898. pp. T-HTt. 
«*Am. GtK)logist. vol. 4. 1889. pp. 88-tt3. 

'Alaska: Ilarriman Ala-ska ExiK'ditlon, vol. 4. G(«ologv and Pal«H)ntologv, Now York,in04, pp. .W-(if». 
/The Juneau eold lM>lt: Bull. V. 3. (}<'oI. Survoy No. 225. 1!«4. pp. 2H-42. 

^Trans. Am. Inst. Min. Kng.. Lako SuiH'rior nnvting, ()(?tolM'r. UKH. pp. 1-38; Bull. U. S. Geol. Survoy 
l^o. 250. 1905. pp. tH>-87. 

*GoId Minos of tho World, 2d od., Now York and London. 19()2. 
< Trans. Am. Inst. Min. Eng.. vol. 34, pp. :}:M-380. 
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the problems presented by these deposits a fairly aoxurate knowledge of the general geology 
of the Juneau region. Under these circumstances it is only natural that some of the conclu- 
sions of earlier investigators should be found untenable, and the order of geologic events 
here given is essentially different from that presented by Doctor Becker. 

Development. — The general extent to which the Treadwell^orc bodies have been developed 
may be seen from the map and longitudinal section of the workings (PI. XXI). « The work- 
ings shown closely represent the size of the separaU* ore bodies and the extent of the ore-bear- 
ing dikes alons; the strike. The present depth of the mines is somewhat greater than that 
indicated by the diagrams, and in every case the lower workings demonstrate the contino^^^ 
ance of the ore bodies without decrease in size or in the amount of mineralization. 

The following table, compiled from the annual reports of the superintendent, show^ 
approximately the linear extent of the workings and the amount of ore sent to the mills uv^ 
to January 1, 1903: 

Extent of workings and amount of ore taken from Treadtvell mines to January 1, 1903. 



Mine. 



Troadwell 

Scvon Hundred Foot 

Mexican 

Heady Bullion 



Extent of 
workings. 


Om taken . 
out. 


FfM. 


Tons. 


30,000 


4,500,000 


10,000 


400,000 


27,000 


1,900,000 


24,000 


750,000 


97,000 


6,950,000 



Production ofTreadwell group. — The accompanying table of production has been compileci 
mainly from the reports of the Ala.ska-Tro4idwell, the Alaska-Mexic«u, and the Alaska-Unite^ 
mining companies. The n»turns from 1882 to 1884, inclusive, and for 1887 and 1888, how- 
ever, an* taken from a table of statistics given by Becker in 1898 1> and the figures for 1885 
from the report of the Director of the Mint for that year.c 



a Reproduced from Trans. Am. Inst. Min. Eng., vol. 34. 

ft The gold fields of southmstorn .Munka: Eipht«vnth Ann. Kept. U. S. ChhA. Survey, pt. 3, isag. p. J2 

c Kept. Director of the Mint on Troductiou of rrtviuus Metals for 1885, p. 30. 
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FRAGMENT OF ORE FROM READY BULLION MINE. 

Showing double system of vein filling (four.fifths natural size). The vein minerals are quartz, calcite, a little 

albite, pyrite, and rutile. 
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Production of Treadwell group of mines j Douglas Island, Aladca. 



Year. 



1882 

1883 

m 

m 

1886 

1«7 

1888 

m 

1890 (January-May) 

im (Juno. 1890. to May. 1891)a 

la&I 

1893 

\m 

im 

1896 

l!»7 

\m 

ia» 

1900 

1901 

1902 

i«n 

1904 

905 



Alaska-Tn'Ad- 
well. I 



Total. S24.7iW.828. 



110,902 

280,479 

306,180 I 

470,934 

429,889 

052,490 

100,081 

700,765 

707,017 

694,058 

705,948 

626,327 

782,829 

076,064 

586,857 

077,055 

1,153,307 

860,730 

1,304,720 

1,598,963 

1,829,508 

2,007,842 



17,359,811 



Alaska- 
Mexican. 



S204,042 
226,258 
245,861 
335,028 
375,882 
347,414 
315,005 
339,452 
426,732 
699,385 
661,174 



4,176,833 



Ready bul- 
lion + Seven 

Hundred 
Foot (Alas- 
ka-United). 



147,495 
586,787 
613,407 
79(J,60S 
492,058 
6 329,458 
6355,311 



3,222,184 



oAfter 1891 n^ports cover period Ix^inning June 1 
6S«»ven lIundrLHl Foot claim idle .niuco 11)02. 




^m ^ 



o ^0^ feet 



. iti-LVi.- Cross .section through A la .ska-Tread well mine and northern side of Douglas Island. 

In addition to the amount.s given in tlie alx)ve table it lia.s l>een estimated that tlio Tread- 
pII ground produced $45.0(X) of placer gold in 1882 and 1881^, and tlie Re^dy Bullion claim 
15,000 in 1881 and 18S2.a No record has Ix'cn found of any production from the property 
St named between 1882 and 1898. 

Ceneral features of geology. —Tlie Treadwell ore bodies consist mainly of mineralized albitc- 
orite occurring in the form of intrusive dikes in black slates, the structure of which they 
Qsely follow. These slates are metamorphosed shales in which l)oth bedding and slaty 
ructure strike northwest-southeast and dip about 50° on the average toward the northeast 
ig. 25). The ore-bearing dikes IxHongto a series of intrusives which appear interruptedly 

«Rept. Director of the Mint on I»roduction of Precious Metals, for 1883, p. 30. The popalation and 
laouices of Alaska: Eleventh Census, 1890, p. 231. 
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».:^ :M4>MZ piieiKtcrTsts rloiidc*(i by iltfoiiifH*- 

► - -.-> *'»f Aiuir. The interstitial jrrouniJiiiav^ 
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•- ■ s.- r<: Nvn £tt«cked. Init luinililciHJf .t-i:;.- 
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along the strike for a distance of about 3 miles in a 7X>ne approximately 3,000 feet wide. 
In the greater part of this intruded area exposures are few, and only small dikes are 
found outcropping on the side toward the center of the island. On this side the zone seems 
to be irregularly limited, but next to the shore of Gastineau Channel the border is defined by 
a heavy bed of greenstone which runs parallel with the slates and the intrusive dikes and 
dips with them toward the adjacent channel. Outside of this greenstone no dikes of diorite 
arp known near the mines, though they do occur toward the northwest. (See map, PI. XX.) 

The mineralized dikes which constitute the known minable ore occur just beneath the bed 
of greenstone, which thus constitutes the hanging wall both of the intrusion zone and of the 
ore bodies. (PI. XXII.) Many of the dikes of albit^^diorite at a distance from the hanging 
wall have lx»en greatly altered and impregnated with pyrite, though workable ore bodies have 
Dot yet been discovered in them. 

The strike of the different rocks is regular in the main and slightly oblique to the channel, 
80 that the outcrops of the ore bodies recede from the shore as they are followed toward the 
northwest. The base of the greenstone hanging wall strikes the shore of the island alK>ut 1 
mile below the Ready Bullion mine, at first running inland and then back to a point Ik'Iow 
high water just beyond the exposure of the southernmost body of diorite in the open pits of 
the Ready Bullion mine. Reappearing within a few hundred feet, it bends sharply and is next 
^xpoNed in the southeast pits of the Mexican mine. From this point it is traceable in a 
learly straight line through the Seven Hundred Foot and Treadweli workings and for a dis- 
■ance of several miles l)eyond. Upon the geologic map (PI. IV) it has been represented as 
connecting with other outcrops of greenstone toward the north end of Douglas Island. 

In the vicinity of the mines there are no dikes of diorite on the south side of the greeastone 
ic*xt to the cliannel, but al>out 1 mile to the northwest two croppings have been noted, and 
funeau Island, lying in Gastineau Channel about 2,000 feet from the foot wall, is composed 
n part of similar rock which contains some pyrite impregnations. Farther to the northwest 
likes of mineralized rock apparently originally similar to this diorite are found in the vicinity 
►f Cowec Creek, where they also lie above the bed of greenstone. 

Besides the mineralization in the igneous dikes, the black slates which lie on either side of 
.he greenstone band contain occasional veins and stringer leads at several points. In gen- 
ral these veins follow the structure of the slate. Veining of this sort may be readily olwuTved 
klong the shore of the island southeast of Ready Bullion Creek, and it is particularly to be 
loted along the foot wall of the Treadweli greenstone for a distance of several miles north- 
west of the mines. Assays of material taken from these veins by the writer showed values 
ip to $6 per ton. There has been no systematic attempt to develop them at any point and 
t is doubtful whether auriferous veins are segregated to a sufficient extent to make them of 
^*alue. 

The rocks occurring in and near the mines which will now be described in greater detail, 
ire the following: The greenstone hanging wall, the slate country, inclosing lK>th the gre<»n- 
stone and the ore bodies, the dikes and lenticular masses of diorite, some of which constitute 
trbe ore, and a few small dikes of basalt. 

Greenstone. — The hanging-wall greenstone forms a prominent bed or stratum about 3(X) 
feet in thickness where measured in the mines, but varying somewhat from this figure in dif- 
ferent pa^s of its outcrop. So far as determinable it follows the structure of the slaters, 
striking with them from southeast to northwest and dipping northeast toward the near-by 
channel, beneath which it has been followed to a depth of about 900 feet in the lowest work- 
ing of the Ready Bullion mine. The outcrop is practically c-ontinuous for 4 miles north- 
westward from the point where the greenstone first appears on the shore of Douglas Island. 
Then the bed thins out and is missing for a few hundred feet, but it soon reappears and 
may be followed for an additional 2 miles until it is lost l)eneath a heavy covering of vege- 
tation. 

As a rule the rock is greatly altered and in places it Ls often schLstose or slaty, but portions 
of it are sufficiently unchanged to indicate the original composition and structure. In the 
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vicinity of the Ready Bullion mine the rock is granular, consisting mainly of coarsely crys- 
tallized hornblende, though it contains a great deal of magnetite and some pyrite. A speci- 
men from the Mexican workings, which might be called andesite, contains porphyritic crys- 
tals of plagioclase and augite in a decomposed groundmass, which seems to have consisted 
largely of small prismatic feldspar crystals. The secondary minerals in this rock are chlorite, 
epidote, serpentine, &nd calcite. Northwest of the workings the greenstone is a fine-grained 
diabase. 

The greenstone was called gabbro by Becker, who regarded it as later than the rock of 
the ore bodies, but there is now sufficient evidence to establish the opposite age relation, and 
rea^sons exist for doubting its intrusive nature. The light-colored rock fragments contained 
in the greenstone, which form the basis of Becker's conclusions, are represented in his collec- 
tion by a specimen and a thin section, showing a distinctly outlined fragment of grayish grani- 
toid rock inclosed in greenstone. The diagnostic value of this occurrence, however, is open 
to doubt, since at sevcnil points in the region pebbles and fragments of similar material 
occur in the volcanic greenstone breccias at different horizons in the series of interbedded 

slates and greenstones, showing the exists 
ence of an available source of granitoid 
material prior to the deposition of the 
slates and the outpouring of the contem- 
poraneous lavas. 

In the open pits of the Seven Hundred 
Foot and Mexican mines the exposed 
lower part of the greenstone bed is very 
schistose, and this slaty rock forms both 
walls of the ore body. Between the ore 
and the black slate which usually forms 
the foot wall is a plate or layer of ciiloritic 
schist of somewhat variable thickness, 
evidently identical with the schistose or 
slaty greenstone of the inunediate hang- 
ing wall, and the latter grades off into 
the massive rock (fig. 26). This relation 
suggests that the locally developed scliis- 
tosity of the greenstone existed before 
the intrusion of the diorite dikes, or was 
produced at the time of the diorite in- 
vasion, and in either case the greenstone 
must be the older rock. Other evidence 
tending in the same direction was noted in an old stope above the 220-foot level in the Trcad- 
wcll mine. Here the main mass of diorite lies below all of the greenstone, but the latter is 
again somewhat schLstose, and a narrow odshoot from the diorite cuts across this secondary 
structure for a dii'tance of al)out 3 feet and then follows the schistosity parallel with the wall 
of the large ore body (fig. 27). 

Even without the alx)ve proof that the diorite is intrusive in the greenstone, several gen- 
crul considerations would point to the probability of this relation. In the region at laige 
the dioritic rocks iuvarial)ly cut the bedded greenstones, and on Sheep Creek they are even 
lat<;r tliun the gabbro dikc^s, which follow the structure of the inclosing rocks approximately. 
None of the basic intrusives, which are evidently later than the Coast Range diorites, show 
any tendency to follow the stmctural trend of the region, but, like the small basalt dikes 
in tlie Treadwcll mine, they characterLstically hold to transverse courses. The way in which 
the greenstone limits tlie zone of diorite dikes and the marked coherence of individual dikes 
U) its lower surface Ijoth point to the hanging-wall stratum as a controlling feature in the dis- 
tril)ution of tlie diorite, and therefore suggest its earlier existence. The probability of this 
relation is well brought out by the detailed map and the cross section (PI. XX and fig. 25).' 




Fig. 20.— Section of narrow dike of albito-dlorito 
ob»erve<l in surface pit of Seven Hundred Foot 
iniin'. The diorite, which is left blank in the 
sketch, lies Ixitween walls of schistose greenstone 
a few f(>et distant from the slate, which usually 
forms the foot wall. 
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Again, if the attitude of the diorite dikes in reference to the slate country rock is compared 
with that of the greenstone, it is found that the diorite shows all the ordinary structural 
characteristics of intrusions, while the greenstone exhibits no features which necessarily 
require an intrusive origin. The diorite bodies change in shape from place to place, branch 
irregularly, crosscut the stratification locally, and include masses of slate. The greenstone 
is a single layer or bed which continues along the same horizon for at least 6 miles, showing 
but slight variations in thickness; it does not crosscut the slates so far as observed, and it 
contains no slate inclusions. In view of these facts it is strongly believed that the green- 
stone is not intrusive, but that it originated as a lava flow similar to many others in the 
same general series of alternating sediments and igneous rocks, while the diorite was intruded 
at a much later date. In places the greenstone contains stringers of quartz and it Ls locally 
impregnated with pyrite, though it has nowhere been found to contain more than small 
amounts of gold. 

Bladt slate. — ^The black slates, which constitute the main country rock in the vicinity of 
the Treadwell mines, are highly metamorphosed, carbonaceous, and calcareous shales of 
fairly uniform texture. Their strati- 
fication is usually determinable from 
variations in color and from slight 
changes in the character of material, 
and so far as observed the bedding 
and principal slaty cleavage are al- 
ways in accord. 

The cleavage of the slates is re- 
garded as having been produced 
before the diorite intrusions, the di- 
rection of which it largely controls. 
In this respect the secondary stnic- 
ture corresponds with that of the 
sedimentary rocks of the general 
region, all of which were tilted and 
metamorphosed before the diorites of 
the Coast Range were intruded. The 
slates do not appear to have been 
altered by contact metamorphism 
next to the intrusive dikes of syenite. 

Albite-dioriU. — Classification of the Treadwell rock is somewhat difficult, because it has 
l)een impossible to secure entirely unaltered material. It was described as granite by Pro- 
fessor Adams, but Doctor Becker, from a study of material collected by him, gave it the 
designation "sodium syenite," to distinguish it from the ordinary syenites which contain 
potassium as their alkali constituent. However, since the sodu-foldspar albitis which is the 
characteristic mineral. of the rock, belongs to the plagioclase series, and these feldspars are 
the distinguishing feature of dioritic rocks, he suggested the alternative name ">ill)ite- 
diorite^" which is here employed, because it indicates the known relationship of the Tread- 
well rock with the dioritic intrusives of the adjacent Const Range. 

The rock varies in mineralogical composition from place to place, but is always very much 
changed from its original condition. Most of it shows only small amounts of ferroniagnosian 
min^als, either because they were never present or because ihey have lx?en decomposed and 
carried away by the mmeralizing solutions which have permeated the rock. Specimens 
were collected, however, which contain hornblende m apparently original prisms, and biotite 
is sometimes observed. Secondarily crystallized mica and green hornblende are somewhat 
common, and with them a considerable amoimt of epidote is ordinarily found. Feldspar is 
present in two conditions, original and secondary. 

The primary feldspars of the magma were albite-oligoclase — occurring in phonorry.sts now 
always clouded by decomposition products — and microperthite, with some pure albite. 
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FiQ. 27.— Mineralized diorilo intrusive into greenstone of 
hanging wali in Treadwell mine. 



PLATE XXVIl. 

Af Albito-diorite with groiindmass replaced througli the action of mineralizing 
The oblong areas showing white in the piiotog^aph are the decomposed • 
feldspars of the original rock, which are less transparent than the surrc 
alhitc and calcite. Calcite (c) is present in several areas the shape ol 
suggests that this mineral occurs in veinlets, but if so the walls are not well < 
because the calcite and secondary albite are intercrystallized and the latl 
tinues into the walls. Pyrite and rutile are present in considerable aniou 
are conGned to the secondary GUing between the old feldspars. (See PI. X 
A, showing area marked by circle.) 
B, C, Illustrating the appearance of specimens of the ore in thin section. The whii 
are the clouded feldspars of the original rock, the groundmass being r 
by secondai-y albite. Tlic latter also occurs in minute veinlets and in hot 
tions is accompanied by minute crystals of pyrite. 
Df Specimen of ore from the Alaska-Mexican mine, illustrating the occurrence of 
ramifying veinlets of albite in the fractured rock. The veinlets are mon 
parent than the body of the rock, and therefore show dark because of th 
background. 
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These sections were placed against a dark background and photographed by 
reflected light. Magnification in each ca«e 2 (l\ame\«T%. 
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irmiiig a granular groundmass of distinctly later crystallization. The composition of the 
benocrysts is inferred in general from the presence of epidote or zoisite as one of the 
linerals formed by the alteration of the feldspars, but this has been checked by the optical 
liaracteristics of relatively fresh material occurring in several specimens, and is indicated 
y the chemical analyses which have been made. The appearance of these clouded feld- 
p&rs under the microscope is shown in several of the accompanying photomicrographs (Pis. 
:XVI to XXXI). 

The interstitial microperthite Is present in varying amounts in the fresher examples of 
he rock (see PI. XXVI), but in the mineralized rock it can not be detected by the micro- 
cope. 

The secondary feldspar is always albite. It is usuaUy quite free from decomposition, and 
rhen it occurs in considerable amounts the rock presents a very fresh appearance. This 
nioeral has been formed mainly at the expense of the original microperthite, which it replaces 
D part, but frequently it also fills narrow scams which cut across the original feldspar crys- 
*U of the rock. (See Pis. XXVII, A and XXX, ^.) 

Quartz seems not to have been an original mineral in the albite-diorite. It is never 
)bserved in the body of the rock associated with the secondary albite, but is confined to the 
reinlets which intersect the dikes. Calcite is common, both in the veins and distributed 
hrough the rock itself along with the albite of secondary generation. 

Original accessory minerals noted are apatite, zircon, titanito, rutile (0, and magnetite. 
[Tie secondary minerals which have been noted are uralite (secondary hornblende), green 
nica, chlorite, epidote, zoisite, calcite, quartz, sericite, rutile, pyrite, pyrrhotite, with 
nolybdenite, galena, sphalerite, chalcopyrite, and arsenopyrite occurring exceptionally. 
k)meof the magnetite seems to have originated from the breaking up of primary iron-bearing 
ninerals, but since it sometimes surrounds cubes of p3rrite it has apparently also been 
leposited from the mineral solutions. 

Three analyses which have been made of relatively fresh specimens of the rock are given in 
he following table: 

Analyses of albite-diorite from TreadweU mines. 

[(foorge fiiteiger, analyst.] 



SiOj... 
Al,Os.. 
Fe,0,.. 
FeO . . . 
MgO... 
CaO... 
Na,0.. 
KfO... 
IIjO- . 
HjO+. 
TiOj... 
ZrOs... 
CO,.... 
P,Oi... 
SO3.... 
MnO.. 
BaO... 
8rO... 
FeS,... 



II. 



I 



63.01 

18.48 

.06 

.32 

.06 

2.66 

10.01 

.39 

.05 

.27 

.13 



2.01 
.06 



.06 

.02 

Trace. 

2.10 



99.69 



58.53 

17.74 

1.58 

1.46 

1.71 

6.08 

5.60 

3.90 

.18 

1.18 

.81 

.06 

.90 

.27 

Non«. 

.11 

.07 

.05 

.96 



III. 



64.36 

18.18 

.64 

.43 

.28 

2.56 

8.96 

.89 

.18 

.55 

.17 

m 

1.02 
.06 
.07 
.11 
.06 
.04 
.97 



100.28 ! 100.16 



PLATE XXVIII. 

Clouded feldspar of the original rock surrounded by fresh transparent albito intor- 
grown with calcite and accompanied by pyrite and rutile. Tiio metallic minerals 
never occur in the clouded feldspar, but are confined to the interstitial filling, which 
is regarded of secondary origin through the mctasomatic replacement of the original 
groundmass imder the action of vein-forming waters. 

f. Original feldspar. 

a. Secondary albito. 

c. Calcite. 

r. Rutile. 

p. Pyrit^^. 
Magnification 8 diameters. Ordinary light. (Compare with PI. XXVIT, A.) 
Feldspar phenocrysts of the albit<»-dioriU^ with interfilling of secondary albito. Viewed 
between crossed nicols. Of the three old feldspars shown in the photograph two may 
Ix) readily distinguished by their clouded centers, while the third is the banded indi- 
vidual nearly in position of extinction. In this case the original groundm&ss has 
been entirely replaced by albito; the phenocrysts have also been strongly attacked 
and some of them have evidently disappeared. The clear rim of the individuals uith 
clouded cesnters is albito*, which is probably secondary. Pyrit« and calcite are l)oth 
as.s<;ciated with the albit^^. No distinct veinlets are present in any part of the tiiin 
He<'tion. Magnification 16 diameters. 
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I. Apparently fresh rock from 110>foot level, Trcadwell mine. (No. 95 of Becker.o) A thin section 
of this rock shows an aggregate of irif^ularly banded fold.tpar phenocrysts, mostly plagioclase, set in 
agranular matrix composed of smaller feldspar crystals. With the striated feldspars there are some 
mistriated grains, which are probably albitc or possibly orthoclase. The larger crystals are usually 
clouded by decomposition products, while the interstitial material is always clear. Embedded in the 
latter are a few small cubes of pyrite, and some calcite is present. The interstitial feldspar, which is 
always albitc, is evidently secondary and was formed at the same time as the calcite and pyrite. 

II. Specimen No. T 5. Tread well mine. The main constituent is albite-oligoclase, considerably 
clouded by decomposition products. Microperthite occurs in considerable amounts as an interstitial 
filling between the phenocrysts of striated feldspar. Ilomblendo, though present, is mostly not original, 
but the shape of the areas filled by secondary minerals is characteristic for hornblende. Considerable 
cpidote, evidently derived from the hornblende, is present. There is only a small amount of secondary 
albite. but calcite is present and pyrite occurs with it. The specimen contains both rutile and tltanlte. 

III. Specimen No. 425, Treadwell mine. The main constituent of this rock is alblto-oligoclasc, clouded 
by decomposition products. A considerable amount of hornblende is present, part of it secondary and 
part of it as evidently representing original phenocr>'Ht8. Interstitial mlcroperthito occurs in small 
amounts. There is practically no secondary albite, but the partial decomposition of the hornblende 
has n»sulted in the formation of epidote. Calcite and pyrite are present. 

From the,sc analyses the mineralogioal composition of the rocks has lieen e.stimated, with 
tlie re,«nilt shown in the tahle IkjIow: 

Mineralogic/il rompoftition of (dhite-diorite from TreadvrR mines. 



Quart7> 

Orthoclase.. 

Albit«> 

Anorthlte... 
Hornblende. 

Epidote 

Zolsltc 

Muscovite. . . 

Calclto. 

Magnesltff... 

Slderite 

Tltanlte 

Apatite 

Zircon 

Hutlle 

Sulphates o.. 
Pyrite 



2. .'14 

.00 

R4.3n 

1.11 



.91 
3.03 
3.80 

.57 



.13 



II. 



0.84 
20.57 
47.fi8 
5.3fi 
9.1() 
7.22 



III. 

7.18 

2.61 

74.41 

3.89 

.8() 

.94 



3.03 

1.20 

.58 



1.97 
.55 



3.83 

2.70 

.38 

.58 



2.10 



.90 



98.59 , 



.13 
.07 
.17 
.17 
.97 



99.12 ft 98.89 



a SOa assigned to barium and strontium. 
f> ryrrhotite, trace. 

The minerals given in each case are those det^rminahle in the respective rocks as seen in 
thin section under tlie microscope, except that it has been assumed that the calcite cuiries a 
certain proportion of other carbonate^s than that of lime. 

The composition of muscovite (sericite) employed is that represented by the formula 
2n20,K20,3Al203,6SiO.^. In order to balance the alumina it was found neccasai^- to 
a<3sume different formulas for the hornblende in the two rocks which contain this mineral. 
In No. II hornblende is given the formula CaO,3(MgFe)0,4Si02, with the ratio Mg : Fe= 
3:2; and in epidote the ratio Al:Fe=3:2 is employed. In No. ITI hornblende is given the 
formula of syntagmite — 3(Na2CaMgFe)0,(AlFe)203,3Si02, in which (CaO-fNaaO): 
(Mg04-FeO)=3: 4; and in epidote the ratio Al: Fe=4: 1 is used. 



a Eighteenth Ann. Rept. U. S. Geol. Survey, pt. 3, 1888, p. 30. 
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In the vicinity of the mines dikes of albite-diorite occur in ihe black slates and are dis- 
tributed throughout a zone about 3,000 feet in width and extending along the strike for a 
distance of 3 miles. Thus far only bodies near the hanging wall of this zone have been mined, 
though several others are strongly mineralized. The dimensions of the different dikes are> 
extremely variable, the laiger ones having a maximum observed width of over 200 feet in 
surface exposure and in the mine workings. The sizes vary from this down to the width of 
one's hand. Toward the ends of the intrusive area only small dikes occur, as may be 
observed along the bed of Bullion Creek. The sketch map (PI. XX) indicates the general 
distribution of observed dikes. Undoubtedly a still laiger number, principally of small 
dikes, are hidden by gravel beds and by the deep mat of decaying vegetation which covers 
much of the ground. In many cases, and this is particularly to be noted in the dikes which 
have been mined, the individual intrusions are made up of a series of lenses formed by altei^ 
nate bulging and pinching of ttie intrusive mass. In places the structure of the slate follows 
these irregularities, while elsewhere there is local crosscutting. Pinching and swelling of the 
diorite is shown in both vertical and horizontal cross sections of the dikes, though in general 
It is to be noted that the variations ara more frequent and the changes take plact* within 

shorten* dist^inces on the dip than on the strike. These 

\ features are illustrated by the plans and cross sections of 
the ore bodies (PI. XXIV), which, with the addition of a 
few details, have been selected from the working maps and 
stope sections of the different mines. 
The greater frequency of the variations on the dip, which 
has been mentioned, may be due to faulting, for in the west 
end of the "Glory Hole" at the Treadwell mine, and in one 
or two other cases undeiground where observations have 
been less readily made, the ore bodies are offset by move- 
ment along surfaces which strike nearly parallel to the veins, 
but dip at a lower angle. A scries of such faults would 
produce the effect of alternate swelling and pinching 
(fig. 28). 
Outside of the ground which has been worked the details 
of the various diorite masses are unknown, but their gen- 
eral distribution is shown upon the geologic map of the 
vicinity, and the generalized cross section throu^ the 
workings of the Treadwell mine indicates the relative num- 
ber and size of the dikes which outerop (PI. XX and fig. 
25). Considerable work was done several years ago in 
prospecting adjacent bodies of diorite, many of which are as thoroughly impregnated with 
pyrite as the developed ore bodies. So far as known the gold values are mostly very low, 
and while mines may yet be discovered, explorations have not thus far resulted in 
important discoveries. 

Tlie occurrence of the sulphide-bearing diorite which forms the Treadwell ore deposit 
ha.s IxH^n described by Dr. G. M. Dawson, who visited the mine in 1889. This geologist 
states his impression that the deposit represents the upper portion or "feather edge" of 
a granitic intmsion, probably contemporaneous and conntn^ted with the granites of the 
neighboring Coast Range. The structural relations presented by this view are entirely 
in accord with present o})scrvations, for, while the rock can not be strictly classed as gran- 
ite, neither can a large part of the rocks which form the core of the Coast Range be so 
classed, since their composition is usually dioritic. Tlie diorite of the Douglas Lsland mines 
doubtless l^elongs to the Coast Range period of intmsion, and if the small dikes of \>s»ah 
which are found from place to place tlirougliout the region l>e excepted, it is the youngest 
of the bed-rock formations in the vicinity. At the time of its intrusion the rocks which 
now appear at the surface o<Tupied a position de(*p within the shell of the earth (lithoephere), 
and while many masses of the Coast Range diorite were forced through to the surface, it 
is doubtful whether any of these particular dikes ever extended as far as the surface which 



Fig. 28.— Ideal sketch showing 
manner In which faults of low 
dip may displace an inclined 
dik« to give appearance of al- 
tonuite swelling and pinching. 
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then existed. Taken together, they represent intrusive material which was arrested en 
route, while larger masses of related rocks in the region are regarded as the once deep- 
seated portions of intrusions which probably had actual surface exit. In the undei^ground 
working the blind endings of certain of the dikes show that some of them do not extend 
even to the present surface. How much farther the larger ones may have penetrated the 
slates now removed by erosion ciin not be estimated. 

Basalt dikes. — In several places in the mine workings basalt dikes, which cut all the other 
rocks, have been encountered. They are narrow, usually from a few inches up to 3 feet 
in width and have sharply defined walls. Locally the dikes occur in pairs, and in several 
placcB9 are seen to divide, particularly when they occur in zones of sheeted rock. The fissures 
in which they occur are transverse to the strike of the rocks and trend from N. 10° W. 
to about north and south true meridian, with a rather steep dip toward the west. As a 
rule, they are not mineralized to any important extent, though a small amount of pyrite 
sometimes appears and occasionally they contain a considerable amount of this mineral. 
In several places veinlets of calcite occur along the selvage, but these are n»adily detei^ 
minable as of later origin than the greater part of the quartz and calcite which form a 
reticulation throughout the mass of the ore material. 

General deHcription of the orts. — The occurrence of the albite-diorite dikes which constitute 
the Treadwoil ore bodies has already been described. The ore is of the class which has 
been called mixed ore in the general part of this report. It consists mainly of rock impreg- 
nated with sulphides, principally pyrite, and in part shattered and filled by reticulating 
veins of calcite and quartz, which also carry sulphides. The ore-bearing dikes are consider- 
ably mineralized throughout, and often the whole mass can bo mined. I^ocally, however, 
the values are too low to pay for extrac^tion, and portions of the rock must be left. 

Three sorts of ore are recognized by the miners — "quartz," "brown orp," and "mixed 
ore." The so-called quartz ore, which constitutes the bulk of the workable material, 
is essentially altered and mineralized diorite cut by a network of small veins of quartz 
and calcite. As a rule its color is white or light gray, but in many places it has a greenish 
cast. The brown ore is derived from a comparatively small amount of productive minerali- 
zation occurring in the walls or in the narrow horses of slate, where the presence of gold- 
bearing sulphides is commonly recognized by a brown color, which leads to the designation 
of this ore. The brown material grades into the ordinary black slate, and its color is 
apparently due to decarbonization of the carbonaceous rock by percolating sulphide solu- 
tions. Impregnation of the slate is by no means always present, and where it ocxiure it 
seldom extends for more than 2 or 3 feet from the walls of the main ore mass. The mixed 
ore, which is mon» abimdant than the brown, is composted of slate intricately intruded 
by small dikes of very fine-grained diorite, the whole being impregnated with sulphides 
in the same way as the ordinary ore. 

The value of the material mined varies from, say, $1 to S5 and even $10 or more per ton, 
though in the course of development a great deal of less valuable rock is extracted, and 
in working the open pits large amounts of worthless slate must be moved, much of which 
goes with the ore to the stamps. In general the average value of the rock has been a 
few cents over $2 for the past two or three years. From 60 to 75 per cent of the gold is 
free milling, and the concentrators, which the mill records show to be about 2 per cent of 
the material treated, assay from $30 to $.50 per ton. 

Stiape of the ore hodiett. — The impregnation of the dikes in which the ore occurs is, for the 
most part, so general and the presence of at least small amounts of gold is so constant 
that it is impossible to recognize any well-defined masses which may properly be distinguished 
as ore shoots. Though the values are by no means uniformly distributed, from the assay 
plan they do not appear to occur in any regular way, and indeed the distinction between 
ore and rock too lean to pay for extraction is often the matter of only a few cents. The 
actual differences in gold tenor of several contiguous samples taken from the ore are usually 
much greater than the difference between the average of any considerable block of ore and 
the contents of intervening masses of poor rock. In several places mere joints or seams 



PLATE XXIX. 

A.v,ff>T pArt ri '.r^ -f.ir. vrru/C illi:&cras«d in Pi. xx\ iii^ B. Viewed hr ordin £a 
ligr.f . T^i?i pf.*»r.>cr»ph -iriras .-^n rh* zr**t.»r rrkosigamxj of the spcoDdanr al l> 
%y 'r.rr.p-trw/ri "sri-K rhi» -'i-niri^ pr.t»n««TT^.<. A rrystdL of cakite containiiigr 
sLfgjr*^*^*' 'i^' ri'ijf .-:i»*Hil«*s ia mArki»ii .-. M:ie^nmcati(Ni 16 dumecers. 
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rri*- rtiriir^ rpplarr^ *.K>^ tirisinAl sn'MimimA^as. but the phenorfTSts hare hFvn owi] 
iilij^if tr atta/.k^. MAenincatioQ 16 diaxx&rtecs. 
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nay be noted separating the ore and the poor material, and it frequently happens that 
blocks of the latter, which show assays from a trace up to $1, arc entirely surrounded 
»y ore averaging $2 or more. Structural limitations, such as joints, however, are difficult 
I observation, because the sides of the drifts are everywhere covered with dust. 

The plans and cross sections given in PI. XXIV represent the shape of the ore dikes 
nd their variations in form from place to place. These diagrams are taken from the 
working maps and stope sections compiled by the engineers of the company. The sections 
re numbered to correspond with the lines 100 feet apart on the general map of the mine 
rorkings given in PI. XXI. 

In general the best ore is that which contains the greatest number of quartz and calcite 
einlets, and though their absence is not an infallible indication of valueless material, it 
perns that the irregular distribution of the gold has resulted mainly from original differences 
Q the amount of crushing and the consequent varying permeability of the rock. Where 
here is no metasomatic replacement of the diorite by secondary albite, the sulphides 
isually replace such minerals as hornblende or mica, and it is suspected that in these cases 
he gold content is ordinarily low. 

In planning the position of stopes the assay charts often enable the location of pillars in 
elatively poor material, but as a rule the low-grade rock is not found to persist for the 
v'hole distance between two mine levels. The laigest masses, which have been loft because 
if their leanness, are on the foot-wall side of the south dike in the Treadwell workings, 
»ut even here there are great variations in the gold tenor at different places. On the IIQ- 
oot level all the rock was minable; on the 22Q-foot level from 10 to 40 feet of low-grade 
tuff was left on the floor, excepting for a distance of about 150 feet. On the 33(>-foot 
?.vel good values were found up to the slate, excepting for 200 feet along the west end, 
rherc 20 feet or so were left ; while on the 440-foot level not over half the rock gave assays 
tver $1. The relative position of the high-grade and low-grade material in this part of 
he mine is shown in the plan of the 440-foot level and in section 16 (PI. XXIV). 

Veining in the ore bodies. — In almost all parts of the Treadwell deposit reticulating 
einlets of calcite and quartz arc prominent features of the mineralized dikes (PI. XXV). 
uude from the small amount of sulpliides which they contain the veinlets are often composed 
ntirely of calcite, but this mineral is usually accompanied by quartz, though the latter 
?ldoni if ever occurs by itself. Albite has been noted only in fillings which are less than 
n inch in width, though there is every reason to believe that careful search would reveal 
, in small amounts in many of the larger stringers. The veinlets rarely measure more than 

few inches acrqss, while many of them are much narrower. Tlie microscopt* shows the 
resence of minute fracturing between the veins visible to the unaided eye. The veins are 
sually closely spaced, and an estimate based on a study of all the mine workings indicates 
bat infiltrated materials make up nearly one-fiftli of the mass of the ore. 

The l>oundaries of the veinlets against the inclosing rock are sometimes distinct, but in 
lany cases there is an apparent gradation from the vein matter into the wall rock. In 
mall specimens it is often difficult to distinguish the vein stuff from the rock when the 
jnount of introduced minerals is large in proportion to the mass of the matrix, though in 
uge fragments or on the slope faces the general extent of the different portions of the ore 
naterial is exhibited. The microscope shows that the merging of the veinlets with the 
ock cut by them is due either to penetration of the latter by calcite which is intercrystallized 
nth secondary albite formed at the expense of the original feldspar, or, in the case of some 
I the smaller veins, to the fact that albite formed in the vein or along the side of the frac- 
ures is intergrown with the feldspar of the rock, making a closely welded boundary. 

In the minute veinlets quartz seldom occurs, the filling being albite with some calcite, 
>yrite, and occasional rutile. Under the microscope these narrow fillings, which may be 
raced across several mineral grains, have the same finely granular appearance as the mosaic 
I the same minerals which occurs between the clouded phenocrysts of the rock as a replace- 
oent of microperthite. (See PI. XXX, B.) Where it fills narrow cracks the appearance 
i the alhi«e mosaic and the manner in which it comes in contact with the walls suggest 
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that it may have been formed by granulation of the original feldspar. To what extent 
this suggestion may apply can not be determined, but it is to be noted that the calcite and 
pyritc of the mineralized rock never penetrate the clouded feldspars, but are always confined 
to these mosaics except in portions of the ore where hornblende has been rephieed by 
sulphide. The presence of calcite and pyrite shows that there has been an introduction oi 
material during the formation of the ore, so it may be that part of the feldspar substance 
was found ready at hand, while another part of it has been contributed by the mineralizing 
waters. 

Veinlets traverse the rock in different directions, but the greater part of the filling occuni 
in fissures constituting two well-marked systems. One set of fractures strikes and dips 
approximately with the structure of the inclosing slates; the other, which is the more promi- 
nent, strikes slightly oblique to the structure of the country rocks and dips in the opposite 
direction — that is, toward the southwest. The fractures in the diorite have been so com- 
pletely healed by the combined replacement of the rock minerals and by the deposition of 
vein stuff that in blasting the ore breaks like a massive rock.a The nature of the veining is 

well shown in the phot<^raph of a speci- 
men of ore which is reproduced in PL 
XXV, and also in Pis. XXVn, A and 

xxvm. 

In places where the mineralized dikes are 
narrow, the set of fissures paraUel to the 
country structure usually diminishes in 
importance, and often only the cross frac- 
tures have been developed. This may be 
explained on the supposition that the tend- 
ency to motion parallel to the waUs of the 
intrusions was taken up outside of the 
massive rock in the slates, while the trans^ 
verse strain affected both the slat<» and the 
intrusive rock, the latter being .specially 
susceptible to cross fracture because of its 
small mass and brittle nature. Cross frac- 
tures, filled with vein stuff and limited to a 
narrow dike in the slates, may be seen to 
good advantage at the east end of the Ready 
Bullion pit, near the southernmost outcrop of the diorite (fig. 29). Throughout the mines 
it is the rule that all transverse gash veins stop at the walls of the diorite, and while there are 
a few exceptions the quartz seldom penetrates the country rock to any great distance, and 
when it does it diminishes rapidly in thickness. However, this is not always due to the 
noncx)ntinuance of the fissures, for they may be frequently observed continuing from the 
diorite into the slat^? in the form of well-marked joints. 

Occasionally veins or lenticular masses of quartz are found which measure a foot or two 
or rarely more in width, but these are by no means common in the diorite dikes. In the 
upper workings of the Ready Bullion mine, however, there was a large body of quartz which 
is described by Palache as a well-defined vein 40 feet in width. b 

In a few places where the edges of the ore dikes have been revealed strong veins of quartz 
arc found nmning out l)etween the walls oi the slate to fonn extensions of the ordinary 
mixed ore. Values in these? veins are said to exceed the average tenor of the ore, but none 
of them have l^eeu mined l)ecau.se of their relatively small size. 

A feature of the Mexican mine mentioned bj' liecker,*" who visited the property during 
the early stages of its development, is the occun-ence of ore in the form of stringer leads in 




P'lG. 29.— Dike of alblto-diorito in open cut of Ready 
Bullion mine. This dike, about 3 f«»t wide, is cut 
by veinlets of calcite and quart/., which fill trans- 
verse fractures." The bn'nks extend into both 
walls, but the filling never extends farlmyond the 
dike itself. 



a Kinzic. Trans. Am. Inst. Min. Eng. vol. 34, p. 10. 

f> Harriman Alaska Exp<'<lition. vol. 4, 19()4, p. 61. 

c Eighteenth Aim. Kept. U. S. Geol. Survey, pt. 3, 1898, p. 70. 
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the foQt-wal] slates next to the ore dike, but this feature was not observed in the workings 
which were open at the time of our visit. 

Qangue mineraU. — Feldspar, calcite, and quartz are the three important nonmetallic 
minerals of the Treadwell ores. Part of the original feldspar of the intrusive diorite remains 
in the ore and with a considerable amount of secondary feldspar forms the principal gangue 
mineral. Other minerals of the unaltered rock were hornblende and mica, but these are 
now present in relatively small amounts, as is also epidote, which has been formed as a 
pn)duct of alteration from them. Calcite and quartz occur in vcinlets penetrating the 
diorite and make up perhaps one-fifth of the material which is mined. Calcite is also found 
disseminated irre>gularly in the more altered parts of the diorite, unaccompanied by quartz. 
When sulphides and calcite are both present, thoy are almost invariably in contact with 
each other, but the .secondary feldspar also carrions a great deal of pyritc. 

Ferruginous calcite occurs commonly in the superficial workings, where some of it may 
have been formed by the action of iron-bearing solutions upon the primary calcite of the 
deposit. It occurs also in deeper parts of the mines, where it is evidently a primary mineral 
of the ore-. A small amount of pink carbonate, probably a mixture of calcite and rhodochro- 
3it€>, was observed in the open pits of the Ready Bullion. 

Rutile occurs in aggregates of minute crystals, and though seldom visible to the naked eye 
the microscope shows that it is widely distributed in various parts of the miners. As a rule it 
occurs emljedded in calcite, but it is sometimes found in the secondary albite and has been 
noted in the quartz fillings. 

Metallic minerals. — As shown by the mill records, the metallic minerals or ".sulphides" 
constitute about 2 per cent of the Treadwell ores. They consist mainly of in)n pyrites, 
but considerable amounts of pyrrhotite and magnetite are also present. 

Pyrite occurs both in the n>ck and in the veinlets, but the position of the .sulphides has 
no apparent influence on the gold content. In the rock it invariably has the form of minute 
cubes, from a size scarcely visible to the unaided eyv up to about 1 nmi., rarely larger. 
It is distributed sparsely througli the diorite accompanying the secx)ndary minerals, espe- 
cially the albite and calcite, though where these are not present it is associated with epidote 
and uralitic hornblende. In the reticulating veinlets the pyrite occurs either as separate 
cubes, often several millimeters across, or in bunchy aggregates, fomxing "turkey-egg rock," 
which u.sually contains more than average values. 

Magnetite occurs only in the form of minute grains outside the veinlets. Part of it 
appears to have l)een an original constituent of the diorite, but much of it was deposited 
secondarily along with the pyrite, perfect cubes of which it sometimes surrounds. 

Pyrrhotite often accompanies or takei; the place of the pyrite and may be readily iso- 
lated from the concentrates by means of a magnet. Chalcopyrite, galena, and sphalerite 
occur sporadically, and native arsenic, realgar, and orpiment have been noted in small 
quantities. Assays are .said to indicate the arsenical nature of much of the pyrite, though 
the presence of true arsenopyrite has not been recognized. Molybdenite is frequently noted, 
though it is irregularly distributed. 

Occurrence of gold. — Visible gold sometimes occurs in veins of coarsely crystalline calcite 
inclosed in the ore bodies and has Ixjen observed associated with pyrite and scales of graphite.a 
This mode of occurrence is, however, not usual, and in general even the microscope does not 
reveal the form in which the precious metal exists. I have not been able to distinguish gold 
in the thin sections studied nnder the microscope, but Prof. F. D. Adams, who examined the 
material collected by Dawson in 1887, observed gold mechanically inclosed in crystals of 
pyrite. & It is evident that a considerable amount of gold must be i© the metallic condition, 
because a large proportion is saved by amalgamation, the amount sometimes being as high 
as 75 per cent of the total assay value. * 



a Palache, Ilarrinian Alaaka Expedition, vol. 4, 1904, p. 63. 
f> Am. Geologist, vol. 4, 1889, p. 92. 



PLATK XXX. 

. Cnishod albite-<lioritc cut by reticulating vcinlet« composed mainly of albit<', but con- 
taining a little calcit<> and pyrite. Ordinary light. Magnification 8 diameters. 
(Compare with PI. XXVII, D.) 

. Crushed albit(wliorito cut by reticulating veinlcts of albitc and calcite, viewed between 
crossed nicols. The darker areas Ix'tweeii the veinlets are the decomposed feULspnrs 
of the original rock. Magnification 10 diameters. Same thin section as Pis. XXVll, 
D, and XXX, A. 
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The gold is perhaps mainly associated with pyrite, but rather coarse crushing Is the present 
mill practice ,o and so much of the pyritc passes tlie screens in comparatively iargt^ grains or 
unbroken crystals that it seems open to doubt whether from 60 to 75 per cent of the gold 
could be free milling if it were all associated with the iron sulphide. The nonamalgamating 
portion undoubtedly does occur witii the pyrite, because* the concentrates contain only 
pyrite and magnetite, with a small amount of pyirhotite. The portion which amalgamates 
readily probably occurs largely in the gangue minerals. Molybdenite can hardly l)e an 
important carrier of gold, l)ccause it seems to be somewhat limited in distribution, although 
its presence in visible quantities is said to indicate high values. 

As a rule the values vary with the amount of vein filling, but the position of the pyrite in 
the rock or in the quartz and calcite seems to have no influence ujKin the amount of gold. 
In some places, where the ore is of average grade, all the metallic minerals seem to Ih> in the 
rock, and careful search is nece8sar>' for the discover}- of any sulphide in the quartz or cal- 
cite. Elsewhere the sulphides may be almost entirely confined ii) the veinlets. A limited 
amount of material is mined which contains practically no stringers of (juartz or calcite, the 
sulphide being disseminated through the mass of the nx*k — for instance, in the crosscut <m 
the 440-foot level and in stope No. 1 of the 330-foot level in the Treadwell mine. In other 
places material of similar appearance, containing an equal amount of pyrite, yields only a 
very small amount of gold. 

Metattnmatic alteration. — As already stated, the Treadwell ore bodies are dikes of albite- 
diorit«, fractured and filled with reticulating veinlets of sulphide-l)earing quartz and calcite 
and permeated with metallic sulphides, the whole carrying small amount-s of gold. 

From the structure of the ore it is evident that the dikes were subjected to pressure which 
caused fracturing, whereby they became porous, affording channels of easy circulation for 
underground waters. The minerals in the ores and their mutual relations suggest that car- 
bonated, mineral-bearing solutions, probably in a he«ted condition, found the broken dikes 
and continued to move through them for a very long period. In traasit these waters atta<>ked 
the rainerab of the albite-diorite, decomposing them and in some cases effecting more or 
less complete metasomatic replacement. As a rule, where the rock contained hornblende 
and mica these original minerals have entirely disappeared, their places l)ein^ taken by 
aggregates of secondary minerals, including epidote, chlorite, calcite, sometimes pyrite or 
pyrrhotite, and more rarely magnetite. Ferromagnesian minerals seem, however, to have 
l>ecn absent from the greater part of the rock, and the nature of the ordinary alteration is of a 
different sort. 

Though the rock is usually badly decomposed a few specimens of relatively unaltered 
material indicate that the original rock characteristically contained two sorts of feldspar — 
namely, albite-oligoclase and microperthite. The first «K!curs in phenociysts of fairly defi- 
nite form, often showing concentric structure and always clouded by decomposition prod- 
ucts, except that they frequently have narrow rims of clear material which are pn)bably 
secondar)'. The microperthite, which has the characteristic mottled appearance of this 
minute intercrystalli^tion of albite and orthoclase, is entirely interstitial as ri'gards the 
albite-oligoclase. It is nearly free froip decomposition inclusions and Ls ordinarily accom- 
|>anied by some clear albite (PI. XXV). The metasomatic re[)lacement of this interstitial 
microperthite by albite is the most striking feature prescmted by the alteration of the rcK'k. 
In most of the specimens studied under the microscope the sul)stitution has lx»en complete, 
«Lnd the interstitial mosaic of albite seems to be an integral part of the rock (Pis. XXVI to 
.Z^CXXI). In a few specimens, however, the process of replacement has U'cn only partially 
oompleted, and the comparison of all the material available leaves little dtnibt of the fact 
t.liat metasomatism has actually taken place. In some cases the n»placemcnt has gone 
a»o far that the crystals of albite-olig«K'las<» have Ix^en attacked, as shown by their corroded 
c^oDtacts with the albite mosaics (PI. XXVI 11, B). Another conclusive evidence that the 
albite is of iJecondary origin is the fact that the mosaics contain calcite and pyrite and some- 



oSIot sKTwns equivalent to IS ami JO mesh wire screens are used. 
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PLATE XXXI. 

A. Edge of narrow vein composed of qu&rtz and albite, viewed in ordinary light. The 

vein on the right is more transparent than the clouded feldspar of the wall rock. Tlie 
latter, however, is penetrated by seams of secondary albite, which show white in the 
photograph. Magnification 10 diameters. 

B, Same as Ay viewed between crossed nicols. Several crystals of albite are shown, most 

of them being attached to secondary albite dc^velopcd about the old phenocrysts in 
the wall rock. The oblong crystal in nearly horizontal position near the center of 
photograph lies partly in the vein and partly in the wall. The clear portion is pure 
albite, evidently deposited by the vein-forming waters; the portion on the left whicU 
is cloifded by decomposition products is a fragment of one of the original phenocrysts^ 
of the rock, and it has determined the orientation of the secondary growth. The olci 
fragment has an extinction corresponding to the composition Ab^ Adj, but regardiiip^ 
the separate products of decomposition as sericite and zoisite it is probable that thc« 
original mineral contained somewhat more lime. Magnification 10 diameters. 
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111)08 nitile, all of these minerals being intercrystallized and evidently contemporaneous, 
'urthcrmore, albite somctuiies oc<!urs in small vcinlets in which the principal filling is quartz. 

In a preliminary description of the geology of the Treadwcll deposit o the belief was 
xpresised that the secondary albite had formed almost entirely out of the elements present 
1 the original rock, for the reason tliat this mineral is not ordinarily found in any veinlets 
x«»pt those of very small size. The opposite view now held takes into consideration the 
ery common occurrence of albiU^ as an actual vein filling at other placx^s on Douglas Island 
n<i at s<>vera] points along the mainland shore of Gastineau Chanm;!. In these v<Mns it is 
riH)mpanied by metallic sulphides, together with rutile, quartz, carl)onates of lime, mag- 
nwia, and iron, all of which are characteristic minerals of the Treadwell ores. Since these 
acts have been recognized, albite has been discovered in a veinltt less than an inch in width 
rhich forms part of a fragment of ore from the Ready Bullion mine. A thin section of this 
tarrow vein shows quartz as the most abundant mineral occupying the central portion, while 
Ibite, accompanied by some calcite, occurs on the walls. A portion of the albite in the vein 
i separated from the feldspar in the rock by an extremely narrow mosaic of minute albite 
Tains, but some of the crystals arc knit to the old feldspars and are crystallographically 
ontinuous with them, as shown by the parallelism of cleavage cracks on the two sides of 
he boundary. The old and new portions of crystals which exhiliit this secondary growth, 
wrought altout by the deposition of feldspar material from the vein waters, may be readily 
listinguished under the microscope by the presence of decomposition products in the former 
nd their alj6<mce from the latter. Under cnwscd nicois the old and new portions of the min- 
ral grains become equally illuminated in certain positions, but there is a slight difference 
n the angle of extinction. In one case where a crystal can l)e oriented with a fair degree 
if accuracy the clear feldspar of the vein gives an extinction angle corresponding with that 
if pure albite, while the extinction of the old mineral is that com^ponding with the compo- 
ition Ab^Anp Tins composite crystal, lying partly within the rock and partly within the 
rein, is illustrated in PI. XXXI. 

It is commonly observed that where both calcite and quartz are present in the filled frac- 
.ures, the former usually occurs next to the walls and it always permeates the rock to a greater 
)r leas extent, recalling the relations described by Lindgren in his papers on the gold-silver 
ferns of Ophir and of Grass Valley and Nevada City, Cal . b Doctor Becker suggests in this con- 
lection that the process of selection by the diorite of certain sulstances from the vein-form- 
ng waters would be equivalent to osmotic separation, and that a tendency to such a separa- 
;ion seems almost inevitable when solutions are in contact with dense rocks, c 

The alteration of the Treadwell diorite is regarded as having accompanied the formation 
)f the veinlets which intersect the rock, and the mctasomatic action is attributed to the same 
lohitions as those which deposited the quartz and calcite in the vein fillings. Both quartz 
ind calcite appear to have l)een almost entirely introduced by the cire.ulating waters, while 
he secondary albite, though probably formed mainly from added materials, has also been 
ormed by the rearrangement of materials contained in the original minerals of the diorite. 

According to Lindgren d alteration of the sort which has been described has not been pre- 
iously recorded, for though albite o<rcurs as a vein mineral in California, Australia, the Alps, 
Jid probably many other places, it has not be«»n detected among the metasomatic minerals 
»f the wall rocks in any veins which havc^ been carefully studied by geologists. In this con- 
lection, however, reference should In? made to pseudomorphs of albite after adularia (ortho- 
lase) from St. Gotthard. These are dt^scrilx^d by BLschof , r- who gives an extended discus- 
ion of the probable chemical reactions involved and suggests the competence of waters 



« Trans. Am. Inat. Min. Eng.. October. 1904. p. .3.3. 

ftFourtoenth Ann. Kept. U. S. Geol. Survov, pt. 2, IWM, pp. 274-278; Sovontwnth Ann. Rept. IT. S. 
ieol. Survey, pt. 2, 1806. pp. i4<i-l.')2. 

cEtghtcenth Ann. Kent. V. S. G<m»1. Survnv, pt. .3,1808, p. ««; Mineral Re,s()iirf?es V. S. for 1802, U.S. 
J«ol. Survey. 1803. p. 150. 

' MetafloniHtic pnK-esses in flHsunr veins: Speciul volume on (tonosls of Ore Deposits, 2d od.. Am. 
nst. Min. Eng.. 1001. pp. .ViO. 53.3. 

'Chemical Geology, EngUsh edition, vol. 2, 1855, pp. 170-171. 
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containing sodium chloride to effect the observed replacement of potash feldspar by soda 
feldspar. 

As a result of his careful estimation of the alteration which has taken place in the waD 
rocks of the California veins, Lindgren has found that soda has been extracted and potash 
has been added during the process of metasomatism caused by the action of the vein-forming 
waters .o 

In the present case the result of alteration has been quite different. A study of the min- 
eralized rock under the microscope shows very clearly that albite has been formed in the rock 
at the expense of the original potash-bearing feldspar, and reasons have been given for 
believing that part of the soda contained in the secondary albite has been introduced by the 
waters which likewise deposited the calcite quartz and metallic sulphides. It is to lie sup- 
posed also tliat potash has been carried away, since the microscope shon s no orthoclase in 
the ore material and the chemical analyses of the latter give only small amounts of K^O. 
The nature of the replacement which has been worked out suggests that specimen No. 95 of 
Doctor Becker's coUection & does not represent the fresh albite-diorite, since it contains 
more than 2. per cent of pyrite and a considerable amount of albite mosaic, which is probably 
secondary. If it is regarded as a completely altered form of the rock, comparison of its anal- 
ysis with that of specimen No. 425, which is only partially changed and contains less pyrite 
and less calcite, shows not quite half as much as KjO. Another specimen of ore in which the 
calcite amounts to 8.7 per cent showed 21 per cent of Kfi and 7.83 per cent of NajO and 
here the potash is only one-third as much as in No. 425. 

Quantitatively these estimations are of little value, since it has not been possible to deter^ 
mine the average composition of the original rock for comparison with that of the ore mate^^ 
rial, but the direction of the change is definitely indicated and the estimations corresponc^^ 
with the facts indicated by microscopic study. The wide difference in the amounts of potash-^ 
and soda in the two examples of relatively unaltered rock suggests considerable variation is 
the original rock from place to place, an inference which is likewise to be drawn from I 
presence of ferromagnesian minerals in some of the dikes and their absence from others. 

R6k of the basalt dikes. — In his discussion of the genesis of the Treadwell-Mexican < 
Doctor Becker leaves some doubt as to the importance which he desired to assign to tl^^^ ^ 
basalt dikes as mineralizers. He first says that the genesis of the ores is probably connecte^k. ^ 
with the dikes, but afterwards suggests the relative unimportance of their influence, c 

In the Treadwell and Seven Hundred Foot mines two narrow dikes of the basalt a^^^:^ 
oljserved in a zone of sheeting, which is undoubtedly later than most of the veinlets in t&^se 
ore mass (fig. 10). .A small amount of calcite is found along their selvages, but they cont^^:Sn 
little or no pyrite. Upon the west or hanging-wall side the ore is somewhat richer than it* ^ 
between and beneath them, but it seems that this variation in gold tenor can not be attrm^ 
utcd to the dikes as mineralizers, because the rock between them is not enriched, as mi^lit 
l)e expected had they been an actual source of gold. It seems likely that a rearrangemc^ot 
of values by relatively recent circulation has been going on, and the course of the currei:mt8 
may well have been controlled by the zone of sheeting in which the dikes occur; but secoxicjL 
ary migration of this sort must be distinguished from the original mineralization, the exten. 
sivo results of which in the neighborhood are entirely beyond comparison with the effects 
directly or indirectly attributable to a pair of narrow dikes of this sort. It is now believed 
that they have no connection with the formation of the ore. 

Other basaltic dike^ occurring on Qold Creek are regarded as practically of the same age 
as th(xse on Douglas Island, and these are also immistakably younger than the gold-bearing 
quartz veins of that neighborhood. 

Origin of the fractures. — Tlie complex fracturing of the Treadwell dikes, by reason of which 
they lx»came favorable channels for the passage of vein-forming and mineralizing waters, is 
to be attributed to some important movement in the earth's crust. All the rocks througfa- 



1 Scvontwnth Ann. Ropt. U. S. Geol. Survey, pt. 2, 1896, p. 148. 

frSw tabic of analyses on p. 101. 

c Eighteenth Ann. Ropt. tj. S. Geol. Survey, pt. 3, 1898, p. 00. 
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out the Juneau belt have been broken and fissured, and a study of the region has led to the 
general conclusion that nearly all the vein openings belong to one period of deformation, 
Uie date of which is to be placed subsequent to the invasion and solidification of the Coast 
Range diorite/ which occurs both on the mainland belt and on the islands of the archipelago. 
Outside the Treadwell mines no evidence was found that open fissures or cavities of any 
sort have been filled with vein stuff at different dates, no instances of early veins crossed by 
others of later formation having been observ^ed, and in all casc^ where intersecting fractures 
were noted it is evident that both were filled contemporaneously, so that they were presum- 
ably formed at the same time. 

The deformation wos so general throughout the region, as shown by the extensive occur- 
rence of vein-filled fractures^ that the dikes which now constitute these important ore depos- 
its could hardly have esciqped itt effect. Though the manner in which the dikes have yielded 
to the pressures is different from that of common occurrence, this is readily explainable by 
their distinct physical characteristics in comparison with the general run of formations and 
by their mode of occurrence with relation to the rocks which they intrude. In the ore Ix^dies 
themselves it is found that a few veinlcts cut across others of earlier formation, a feature 
which could hardly fail to be developed in a mass so thoroughly broken, but this is the 
exception and not the rule, and it is strongly believed that all of the secx)ndary filling of these 
dikes belongs essentially to one period and that the rock has suffered only one important 
defonnation. 

Beyond the ore dikes along the strike of the inclosing formations stringer leads and irregu- 
lar veins, following the structure of the rocks, are found, and the openings which they fill 
are in every respect similar to those in the same sort of rocks in other parts of the belt. 

No facts have been noted which suggest a separate origin for these fractures and the others 
occurring in the general belt. All of them are therefore regarded as contemporaneous. 

The question of the nature and direction of the deforming forces is considered on another 
page. Here it need only be said that the fractures in the diorite bodies must have been 
produced by compressive stress which may have been applied either in a direction nearly 
horizontal, as first suggested by Becker ,a or in a nearly vertical direction, as thought likely 
by the present writer. 

Nature and source of the depositing waters. — ^The problem of the nature and source of the 
vein-forming waters has been considered in the general part of this report (see p. 29). The 
formation of the Treadwell ores is assigned to the same general cAUse as the other mineral 
deposits of southeastern Alaska, namely, to waters of magmatic origin ascending through 
channels opened by a general fracturing of the rocks. 

The deep-se«ted source of the depositing waters is accepted from the nature of the altera- 
tions which they have produced in the now mineralized dikes of the Treadwell mines. The 
derivation of the waters as emanations from a deep-seated magma is held as the most 
plausible working hypothesis in the present state of geologic knowledge concerning south- 
eastern Alaska at large, but the merits of this hjrpothcsis must be settled by future studies 
in the region. 

Persistence in depth, b — ^The ore dikes have been developed along the dip for a distance of 
approximately 1,000 feet in all three of the mines now operated. The Tread weU workings 
reach about 700 feet below sea level, the Mexican 600 feet, and the Ready Bullion 800 feet.c 
In no case has it been possible to make out any progressive change in the character of the ore 
ms depth was attained. The assay charts show the ore in the lowest levels to be quite as good 
as in the upper workings, and it is evident that variations along the dip are not greater than 
those observed from place to place along the strike. It is true that the mine records for a 
period of years show a gradual decrease in the value per ton of the material which has been 
treated. This is especially noticeable in the case of the Treadwell mine, which has been the 



aEighteenth Ann. Root. U. S. Oeol. Survey, pt. 3, 1898. p. 67. 

ft Comparo the general discussion of permanence in depth on p. 32. 

eig03. 
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longest in operation, but it is the result of increasing the tonnage by mining low-grade rock, 
rather than an indication that the average value is decreasing with depth. 

It seems fair to assume that the ore will continue to at least a considerably greater depth 
without important change in average value. Then? is nothing in the character of the ore to 
indicate any important secondary concentration of values by oxidizing waters near the 
surface. On the other hand, the characteristics of the deposits are believed to indicate that 
it was formed in its present condition by the direct action of ascending waters, and that 
practically no subsequent or secondary concentration lias taken place. If this idea is correct 
there can be little doubt that mineralization and the values wiil continue to a much greater 
depth than has been reached, and it may be fairly anticipated that the limit of dc»ep mining 
will fmally depend more upon increased costs attendant upon hoisting and pumping than 
upon exhaustion of the ore. , 

SALKOK GREEK. 

TOPOGBAPHY. 

Salmon Creek empties into Gastineau Channel 2i miles above Juneau (PI. IT). This 
valley, which is nearly 5 miles in length and 2} miles across, has the same general features of 
topography as that of Gold Creek. Its drainage area is, however, somewhat greater. The 
surrounding ridges average about 3,500 feet in elevation and the mountain peaks rise from 
500 to 1 ,500 feet higher. 

The grade of the stream bed is more evenly distributed than in Gold and Sheep creeks, but 
in the upper end of the valley there is a gravel floor nearly a mile in length which lies between 
1,000 and 1,100 feet elevation. This basin resembles that of the Nowell placer in Gold 
Creek in that it is entirely surrounded by bed rock. It is therefore regarded as another case 
of glacial erosion. Below it there is a cascade somewhat over 100 feet in height. 

GEOLOOT. 

Salmon Creek cuts through the same formations as Gold Creek. The headwaters extend 
across the schist band nearly to the main mass of the diorite. The black-slate band is nearly 
a mile in width, its outer edge lying about 2 miles from tide water, while the greenstone series, 
which characterizes the inland shore of Gastineau Channel, occupies the lower part of the 
valley. The strata strike about N. 40° W. and dip upstream about 30°. 

The geology of this valley has not been examined with as much detail as has that of the 
two creeks lying immediately to the southeast, so that it has been impossible to represent the 
distribution of sc^veral dikes of dark diorite which are known to be present. 

ABANDONED PINCERS. 

At several places along the lower end of Salmon Creek abandoned workings give evidence 
of former attempts to find gold-bearing gravel. These operations, however, can not have 
been extensive, and it seems doubtful that they could have been remunerative in any 
important degree. 

The large bed of gravel in the upper valley has not been prospected, so far as could be 
ascertained. 

EXTENSION OF THE MAI?f LODE SYSTEM. 

The band of black slate which carries the gold-bearing lodes in Gold Creek extends from 
Mount Juneau diagonally down the steep slopi- to the easterly fork of Salmon Creek, crossing 
the main stream above the forks and continuing in the ridge which separates this drainage 
basin from that of I^emon Creek. The walls of the valley are covered with timber and 
shruhlx'ry up to 2,500 feet, and conse(iuontly the slates are nowhere clearly exposed. For 
this reason the amount of quartz reining which they contain is not readily observed, but in 
the upp<»r slo])es next to >h)unt Juneau outcrops are numerous and here very few veins are 
present. Considerable pyrite and occasional stringers of quartz are found in the slfttoB 
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thentaelves, but there is nothing to compare with the amount of veining observed near the 
Gold Creek mines. Prospecting was begun during the summer of 1903 along the right fork 
of the creek, where some quartz veins are found, but there seems never to have been any 
adequate or systematic exploration of this band of skte, which elsewhere carries the main 
kxle S3rstem of the region. 

WAONER PROSPECT. 

The Wagner property is situated just below a waterfall, where the bed rock is first exposed, 
at the head of Salmon Creek delta. (Sec fig. 33.) Openings have been made on both sides 
of the .stream, but the principal workings are on the .south side, whore a crosscut 70 feet long 
has been run to the vein, and on the latter there is a drift 1 10 ft»et in length. 

The vein, varying in width from a mere stringer up to 8 feet, follows along the contact of 
higlily metamorphic sericite slates and a bed of greenstone, which is probably an altered 
dike of gabbro and not the ordinary volcanic andesite forming the usual rock of the green- 
stone series. The average strike of the rocks and of the vein is about N. 20° W., and the dip 
is about 40° NE. 

Beneath the vein the slates have been exposed by stripping to a thickness of about 60 feet 
The greenstone hanging wall has l>een penetrated. by a 60-foot tunnel and is exposed to a 
much greater thickness in the bed of the creek above the falls. In the tunnel the foot wall, 
in some places at least, is schistose greenstone, evidently a greatly cnished layer of the 
gabbro, which forms the hanging wall. The foot wall of the vein, being slate or schist, is 
smooth or regular, while the upper side next to the more massive greenstone is extremely 
irregular and the wall rock is gashed by many short stringers running out from the vein. 

The gangue minerals of the vein are quartz, calcite or dolomite, and albite, with a small 
amount of white mica and rutile. The sulphides are mainly araenopyrite, pyrite, and 
chalcopyrite, though sphalerite and galena occur in small amounts and there is a little gray 
copper (tetrahedrite). The presence of albite and rutile allies this vein with the Treadwell 
deposits and with the veins which have been opened up in the lower part of Gold Creek and 
on the mainland shore of Gastineau Channel along the same band of slate which is exposed at 
the mouth of Salmon Creek. 

In the present state of development little can be made out regarding the distribution of 
values in the vein, though from the nature of others in the region it Ls pn)bable that vein 
stuff of low grade will be found to occur in shoots, leaving portions of the vein comparatively 
barren. On the south side of the creek the land is comparatively low, and a drift on the green- 
stone and slate contact would gain a depth of only 300 feet in a length of 1 ,200 feet. To the 
north the strike of the vein carries it into the mountain, so that depth is gained more rapidly 
in this direction. Should future exploration reveal the presence of workable ore, it is antici- 
pated that a shaft would be one of the first neci88itic8 in properly developing the vein. A 
small hand-power stamp mill has been used in testing ore from this property, and the 
owners seem pleased with the results obtained. 

LSMOH OEXSX. 
TOPOGRAPHY. 

Lemon Creek empties on the tidal flat at the head of Gastineau Channel 5 miles north- 
west of Juneau (PI. II ) . Its drainage area is about 30 square mile.s, and its valley penetrates 
the Coast Range for a distance of about 8 miles. From the south there are several good- 
sized tributaries, and the uppermost of these side valleys contains a lai^e glacier, which 
merges with the ice from the head of the main valley and extends to a point only 6 miles 
from the mouth of the creek. 

The valley is a deep one, the surrounding ridges rising to 3,.'500 and 4,000 feet, with peaks 
above 5,000 feet in the headwater region. The stream bed lies north of the central line of 
the valley, and on this side the tributaries are closely spaced and their channels only slightly 
incised in the mountain flank. 



118 THE JUNEAU GOLD BELT, ALASKA. 

Tlie gjade of the main stream is somewhat irre^larly distributed. The mouth of the 
valloy is filled by a delta deposit raised only a few feet above high tide and extending up- 
stream for something over a mile. Above this there is a short, rock-cut canyon with a low 
waterfall or ca.sciide at its head. Next comes a narrow stretch of gravelly bottom land 
expending upstream for nearly a mile and a half, with a grade of perhaps 200 feet per mile. 
Then ci)mes a cascade, giving a rise of several hundred feet in a distance of half a mile, and 
al)ove this the grade is somewhat more gentle, and short gravelly flats occur from place to 
place, separated by reaches of steeper slope extending to the foot of the glacier. 



Tlie continuance of the rock bands of Gold and Salmon creeks into the licmon Creek 
drainage is indicated on the geologic maps, though here the boundaries have been less 
accurately determined than farther south. The average strike of the rock is alx>ut N. 40® 
W., as in Salmon Creek, but the*dips are considerably less steep, averaging not more than 
20°. 

Tlie glacier at the head of the creek lies almost entirely in the Coast Range diorite, the 
boundary of which against the schist band crosses just above the foot of the ice stream. 
The l)elt of schists carrying mica, hornblende, and garnet extends from the glacier down to 
Mill Creek, where the upper camp of the Lemon Creek Company is situated, thus having a 
width of 2i miles. There are occasional dikes of altered gabbro in the^e schists, many of 
which are themselves so schistose that their original nature is recognized only with diflBculty. 
Outside of the schist comes the black-slate band IJ miles wide, in which dikes of the altered 
diorite are more numerous than in the same slates where they cross Salmon Creek. Just 
below the placer workings a ledge of greenstone, which forms the waterfall, is probably the 
uppennost bed of this rock, and the boundary between the black^late band and the zone of 
alternating slates and greenstones has been drawn here. The ridges which lead down to salt 
water on either side of the valley are formed by the greenstones and slates which correspond 
with those forming the mountains along Gastineau Channel. 

fXXIURRENCE OP VEINS. 

There has been very little prospecting for mineral lodes in the Lemon Creek Valley. At 
two localities only were veins carrying metallic sulphides observed during the present inves- 
tigation. On Mill CR^ek, at an elevation of about 900 feet, is the Clark prospect, where 
several veins have been discovered. The country is black slate and diorite (altered gabbro), 
the latter occurring in dikes which locally crosscut the slates. The intrusive rock is very- 
massive in comparison with the slates, and veins occurring in it are more regular than in the 
flexible slates. However, they were noted in some cases passing from one of these rocks 
into the other. The 'Country trends about N. 40° W., and dips about 40° NE., while the* 
veins strike N. 60° W. to east and west, dipping in the same direction as the inclosing rock, 
but rather more steeply. 

The vein on which the most work has been done shows solid quartz containing considerable 
pyrrhotite, the whole vein having a thickness of 3 or 4 feet. It has been exposed for over* 
200 feet horizontally and to a height of about 100 feet. The only other sulphide noted i^ 
chalcopyrite, of wliich there is but a little. The appearance of the vein stuff is much lik^ 
that of some of the ore from the Gold Creek mines, but the owners of the property reports 
that no assays have been obtained al)ove $1 in gold. 

About one-fourth mile Ix^low the foot of the glacier two parallel veins are exposed on th^^ 

south side of the creek. The inclosing ro<*k is a banded diorite occurring in an outlying dike 

In it there are a few small irregular lenses of fine-grained aplitc, which trend with the band 

ing of the rock in a northwest-southeast direction. Striking N. 60° E. across the counti^^ 

structure, the two (juartz veins occupy well-defined, but somewhat irregular, fissures follow 

ing a secondarA^ schistose structure in the gneiss. These veins are from 8 inches to a foo^^ 
wide and they have been followed with occasional interruptions for several huodred f«^ < — - 
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Metallic sulphidiss — ^pyrriiotite, galena, sphalerite, and chalcopyrite — are abundant in the 
quartz, but the size of the veins ofTers but little encouragement for further prospecting. 

In addition to the veins noted others are reported as occurring on the north side of Lemon 
Creek, above the mouth of Mill Creek. These are said to be quite as unpromising as tliose 
which were visited. 

Though no steps were taken to determine the value of the placer deposits, the work which 
has been done by the owners of the property indicates that there must \ye a considerable 
amount of gold in the gravels of this stream. The study which was made of the region was 
not sufficient to show the source of this gold, and possibly future prospecting may yet rov(»al 
lode deposits of some importance. 



Abandoned sluice boxes found near an old ca})in in the first basin below the glacicT are 
taken as evidence that sluicing has b(*en carried on at this place, and it is reported that gold 
has been found at different points along the creek. 




Fio. 30.— Longitudinal section. Lemon Creek placer, showing relations of bed rock, glacial silt, and 

gravel bed. 

In 190Q the Lemon Creek Company, of Pittsburg, prospected a portion of the gravel flat 
by means of pits and was encouraged to install a small hydraulic plant about 1} miles above 
the mouth of this stream. After six weeks preliminary work the installation was foimd 
to be inadequate, and operations were suspended until a larger supply of water could \)e 
made available by means of a flume from Mill Creek. This flume was partially finished the 
same year, but no progress has since been made. The company has operated its own saw- 
mill and plenty of good spruce timber is available for all needs. 

At the foot of the gravel plain, which extends along the creek for li miles, the valley 
is very much restricted by two hills which approach from cither side. Between theae hills 




^^o. 31.— Crosa section near lower end. Lemon Creek placer, showing nUations of bod rock, moraine, 

silt, and gravel. 

t-lie stream flows in a narrow canyon, in which hard greenst-ono is exposed. This it»- 
sistant rock forms a barrier al)ove which the soft black slates were scooped out by the 
glacier which formerly occupied the valley. The basin thus produced was first filled with 
fine silt deposited by the stream from the glacier. The clay formed by this deposit has l)een 
penetrated by a shaft to a depth of 40 feet without striking In'd rock, so that the fact of a 
rock-rimmed basin is fully established. On top of the clay the stream has depasitcd gravel 
a.nd a transportation grade has been built up. At different points on l)oth sides of the valley 
there are banks of sand and small gravel, rising 20 feet or more above the gravel bottom. 
These arc probably morainal material deposited by the glacier, and they are said to contain 
no gold. 

The gravel bed extends from the rock barrier where the lower camp is located to Mill 
Creek c^mp, IJ miles up the valley. Its width varies from 100 to about 500 feet, and its 
clepth, which has lieen determined only near the lower end, is 8 or 10 feet. Tlie relations of 
the different material and their positions in the rock basin are illustrated in the accompany- 
ing diagrams (figs. 30 and 31). 
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Fig. .i.\— >k»-tch map. S^ilmon Creek to WiodlftU L^ke. 

sional rcias, 5o far a.? notod the?r are not numerous, and for the roost part they are mere 
.strinJ;c•^^, many of tIktu, at l<-n>t. rontaininii no important amount of gold. Should the 
I>;rnon Crr-*'k pljwvr.'v.-ntimlly pnne a n^nunordtive adventure, further lode prospecting 
will doublleaa foUuw. 

iniGOET CREEK. 

Thp vnlloy of XupRot Crof^k joins that of Mendcnhall River about 1 J miles above the foot of 
the Kh""T. fSt't' sketch rnup, fig. 32.; Its basin, a!)out 3 miles in length^trends east and 
w<*st, and then* arc s^'vcral trihutan' gilkhos which licad against the Lemon Creek di^de. 
TIjc rcK-ks of the valley l>eIoiig to the group of .schists which lies next to the main diorite. 
except at the headwaters, where the edge of the intmsive rock appears. 

S<'veral years ago some excitement was aroiisi"d by the discovery of small nuggets of goW 
in shallow gravels along the middle course of this creek. The active {uroqiecting whicA 
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followed faUed, however, to rovoal anything of great value, though annual assessment work \h 
still done on a few claims. The gold occurring in tliis valley is nwessarily derived from the 
schist formation, and it has probably come from small gtish veias, since it is not known that 
any strong leads have been located. From a very cursory examination of the placers it 
would seem that only the shallow deposits favorably situated for shiidhg can be expected to 
yield returns. 

There is an extensive gravel flat which in judged from the topography to have a consider- 
able depth, but this deposit can hardly be supposed to contain gold in workable quantity. 
This conclusion is, however, based on the general impression that the rocks of the schist band 
are not auriferous to any great extent and the evident fact that conditions have not l^een 
favorable for any great amount of concentration. Tlie successful mining of the Lemon 
Creek placer would be the only contingency which, in the opinion of the writer, would ever 
warrant extensive prospecting of the Nugget Creek gravel bed, though drilling methods 
ooiild undoubtedly be used effectually in prospecting the deposit. 

XEHSEirHALL RIVER TO BERNER8 BAT. 

TOPOORAPHY. 

In the strip of country 25 miles in length lying between Mendenhall River and Bemers 
Bay the topographic features are somewhat different from those of the more southerly por- 
tion of the Juneau belt. 

From Port Houghton to Mendenhall River high mountains rise directly from the waters 
of the coastwise channels, but to the north the main front of the Coast Range lies several 
miles bade of Favorite Channel and the lower end of hynn Canal. Reference to the topo- 
graphic map will show that this mountain front falls in line with the mainland shore of 
Gastineau Channel, while in front of it there is a foothill country from 3 to 6 miles in width. 

Summit elevations in the foothills are mostly below 2,000 feet, while farther inland the 
mountains rise from 4,D00 to 6,000 feet above tide. Snow fields connecting with those which 
{eed the Taku glaciers occupy the high mountain area, and three large ice streams, known as 
MendenliaU, Herbert, and Eagle glaciers, descend nearly to the line of the main mountain 
front, where their gravel-strewn floors are lt>ss than 200 fei>t above sea lev^l. North of these 
three glaciers two minor ice streams are drained by branches of Kowee Creek. 

The foothill strip is drained mainly by .streams flowing parallel with the mountain front 
and with the coast Ime, the only laige tninsverse ones Ixjing the three rivers mentioned alx)ve, 
of which Herbert and Eagle rivers have a common outlet through the bed-rock barrier which 
Kes next to Favorite Channel. -iVlong this coastwise barrier are situated the highest summits 
of the foothiU region, in one case reaching an elevation of nearly 2,800 feet. All of the 
streams have broad flood plains in their lower courses, which have apparently been formed 
l>y the silting up of former embaymcnts through the deposition of material furnished by the 
streams themselves. In order to maintain their transportation grades the streams, and 
especially those which drain the glaciers, are still building up their gravel plains, and in the 
case of Herbert River this process has resulted in damming the lower part of Windfall CYeek. 
The formation of a gravel barrier across the valley of the latter stream has taken place so 
recently that the dead trees along the flooded cn*ek bottom are still standing. 



A cross section from any point on Favorite Channel to the mountains lying north of Men- 
denhall River shows all the lithologic bands that have been encounten»d in the Juneau Mi. 
(See fig. 33.) Tlie peaks which rise alx>ve the great ice fields are composed of the Coast 
Range diorite, and this rock forms the principal portion of the mountains between the several 
glaciers. The outermost mountains forming the front of the range are composed mainly of 
schist and black slate, though gn»enstones are found upon their flanks. Tlie schist band, 
which is over 2 miles wide in the region south of Mendenhall River, is reduced to one-half 
mile at the head of McGinms Creek, just north of Mendenhall River, and wedges out entirely 
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in the headwmtor region of Kowee Creek. In thi^ vicinitY therp is a tubalmr maas or broid 
dike of diorite Ivii^ between the schisst and the band of black slate. 

The slate band may Ije traced continuoasly from Mendenhall River to the ridge north of 
the middle fork of Kowee Creek, where it is also cut out bj the gradual crosscutting d the 
main diorite, so that farther north the latter comes in contact with the slates and greenstoDes. 
In the upper part of Mill Creek, which is the first prominent stream entering Bemers Baj 
above the mouth of Kowee Creek, two detached slivers of the slate formation are found, 
while in the diorite and still farther back in the range the existence of intruded frngrocnts 
of the schist is suspected from the fact that with a field glass well-defined structure 
may be seen in the high peaks which rise out of Eagle Glacier. The apparent bedding of 
these nicks trends in the same general direction as the bedding of the metamorphic rocb 
outside of the boundary, and the dips are likewise toward the northeast. 

Along this black-slate band are located the placer workings on McGinnis Creek, the placers 
and lode prospects in Montana basin and in the basin at the head of Windfall Creek, the iodr 
mines of Eagle River, and several prospects at the head of the middle branch of Kowee Creek. 
(See fig. 32.) 

The foothills stretch between the high mountains and Favorite Qiannel is occupied mainly 
by alternating beds of slate and greenstone, which strike parallel with the main lines of 
drainage and dip in common with all the other rocks of the region toward the northeast. At 
Tee Harbor volcanic breccias composed largely of coarse fragments of andesite are appareintJy 
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Fig. 33.— Geologic cross section f nom vicinity of Yankee Cove to the high monn tains of the Coast Ku^^ 

interbedded with the slates and greenstones. These beds are quite similar in appearaooe t4> 
those o-xposed along the shore of Gastincau Channel above the wharves at Juneau. Fnj<^ 
their position, however, it is thought that they are less likely to correspond with the latt^' 
than with some portion of the greenstone l^eds which compose the mountains of I>ou^^^ 
iHland. 

At Yank(!c Cove there is a considenible development of conglomerate which somewh^ 
res<'niljles the bn»ccia just mentioned, but which is regarded as quite distinct from it. TU^ 
TiH'k fonns the outer flank.s of the ridgt^ which separates the drainage of Kowee Credt (tof^ 
Favorite Cliannel in the immediate vicinity of Yankee Cove, but whose extent along tb^ 
strike bus not U'cn detennined. Where observed it contains many pebbles of slate wbicb 
an* UHUully niiiclj flattened, s<^) that the rock has a slaty cleavage. Conglomerate similar t^ 
this and likewise different from that at Tee Harbor is found on Portland Island, about J^ 
miles south of Yankee Cove; and the same sort of rock occurs on Admiralty Island at tb« 
head of Yoiinj^ l^J^y, from which place it has l)een tniced by Mr. Wright along SeymourCan«i 
to the lower end of Admiralty Island, where lower Cretaceous fossils have been found in it.* 

Th(r main channels o( Montana, Windfall, and Kow^ee creeks occupy a general depreasioD 
which follows the northward prolongation of the axis of Gastineau Channel. The valley* 
fonnin^ this longitudinal chain are eroded in soft shales which' contain no thick bedsrf 
gret'nstonc, while the harder and more massive volcanic rocks are found on either side 
Ix'ds of considerable thickness. In the band of .slates and greenstones as a whole, in tlffl 



a Sec "A roconnaisanec of Admiralty Island," in this Bulletin, pp. Id8-1M. 
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region, the amount of the former rock is much greater than in the corresponding portion of 
the geologic cross section in the vicinity of Douglas Island, hut nevertheless the two sorts of 
rode are present in many separate beds. This alternation of strata of greater and less 
rigidity has been a favorable condition for the opening of fissures, and this portion of the 
slate-greenstone band contains many more strong veins than are to l)e ol)served in corre- 
sponding rocks either on Douglas Island or on the mainland south of Mendenhall River. 
The presence of strong quartz veins is particularly noteworthy in the up{)<*r part of the series, 
and throughout this portion of the Juneau belt the main lode system may l>e regarded aa 
lapping over the foot-wall boundary of the black-slati"* baud, whicli in the vicinity of Juneau 
limits the zone in which most of the lodes occur. 

Besides the greenstones other igneous rocks occur in this Ixjlt, such as sills or dikes of 
altered gabbro corresponding to similar rocks in the region nearer Juneau. These rocks 
were observed along the ridge between Windfall and Peterstjn crceks, but no adequate 
determination of their distribution was possible. 

M'QIKNIB CKESK. 
l>()8rriON AND UVAiUXiY. 

This stream, which is a tributary of Montana Cret^k, takes its rise in the high mountains 
which lie just west of Mendenhall Glacier (fig. 32). Its valley, about 3 miles in length, runs 
acrosB the country structure, cutting the edge of the Coast Range granite at its head and 
traversing the thin remnant of the schist series or black-slaU*. band which carries the lode 
qrstem and the inner edge of the band of the slates and greenstones. The average strike of 
the rocks is northwast-southeast, and the northeasterly dips vary from 45° to 60°. 

MANSFIELD GOLD MINING COMPANY. 

Prwent interest in McGinnis Creek centers about the placer workings of the Mansfield 
QoW Mining Company, which are located on the east side of the creek 75() fei't al>ove tide 
Mid 1 J miles above its junction with Montana Creek. (See fig. S2^ To roach this pn)perty 
<>oe goes by boat to a landing situated on the east side of the Mendenhall delta alx)ut 8 
niiles above Juneau. From this place a wagon road extends about 2 miles along the river 
hottom to a bridge, one-half mile beyond which lx?gins a trail leading to the camp. 

Placer depoeiU. — Gold-bearing debris of two sorts is found on the Mansfield property, 
^ite gravels which form a wide and thick bed along the valley lx)ttom are said to be auriferous, 
*"<>ugh their value has never been determined by adequaU.' prosptn-ting and no attempt Is 
*^ present being made to work them. The material which is lx*ing mined corrt^sponds to 
*"*t taken from the so-called gulch diggings in the early days of Gold Creek. It consists of 

'. debris derived from the steep mountain side which has lodged in the lower parts of steep, 
■^low ravines, forming a series of talus con(»s. Thest^ piles of debris flatten out and also 
**** at the bottom so that they merge with the gravel bed of the creek. In their lower por- 
**n8 they also coalesce with each other, being entirely separate only at the top, where they 
.extend to greater heights in the wider ravines because these have naturally n^ceived more 
**9e material than the narrower drains. 

The pile of debris which had been attacked for mining is the one situated farthest down- 
•^"eam; none of the others have been thoroughly prospected. The pn'liminary work to 
^termine its value consisted of op<'ning fourteen pits from 12 to ',Mj feet in depth, some of 

r ^bich were carried to bed rock; in''addition the slide rock was j>enetrated by a tunnel for 
* distance of 50 feet. In order to o|x^rate the deposit by the hydraulic method the creek 
'^diverted by a flume nearly a mile in length reaching a point near the top of the dejKxsit 
•^Ui giving a head of over 2(K) feet above the main creek. An estimate of the value of the 
^posit based on investigations previous to HK)3 was said by the owners to have In-en satis- 
^ctory, but subsequent development in 1904 and 190o establi.shed the impossibility of work- 
^ the depont with a profit. 
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The gold of the deposit has been derived from the numerous quartz stringers wliich occur 
in the black slates ot the high mountain which towers al)ovc the camp. The gold, which is 
mostly fine,-occurs in n>ugh grains, as Is natural from its lociil origin. 

Quartz veins. — The lode system from which the gold of the McGiinnis Oeck placers has 
been derived lies in the band of black slates which carries the Gold Creek veins. Here, how- 
ever, quartz veining is not so prominent as in parts of Gold Creek, arid the values appear to 
be less concentrated. Stringers and gash veins art? found both following and crosscut ting 
the structure of the country rock, varying in size from mere seams up to a width of 2 feet or 
rarely more. So far as obser\'ed, single Ixnlies of vein stuff are never more than 100 or 200 
feet in length or depth. The exploration of these lodes has attracted the attention of the 
Mansfield company, and considerable prospecting was done by them in the hope of discov- 
ering workable veins. Underground exploration was, however, abandoned after the placer 
operations were taken up. 

MONTANA CBISXK. 
TOPOGRAPHY. 

The main valley of Montana Creek trends from northwest to southeast, parallel ¥nth tlie 
geologic structure. Tlie divide separating it from the drainage of Windfall Crock lies about 2 
miles above the mouth of McGinnis Creek, but half a mile or so below this divide it receivi* 
a transverse tributary' which rises in Montana basin, located upon the flank of the high 
moimtains west of McGinnis Creek (fig. 32). This basin is a steep-walled amphitheater 
which lies approximately 2,200 feet above sea level. 



The northwest-southeast valley of Montana Creek lies in slaty rocks belonging to the slate- 
greenstone series, while the lower courses of the stream, which drains Montana basin, trav- 
erse Ix^ds of greenstone and greenstone schists which extend to the shoulders of the ridges 
on either side of the wide, gently sloping basin floor. The basin itself is excavated frohi tho 
!)lack-slatc band, the Ix)undarv lietween which and the schists lies entirely back of its drain- 
age. (See PI. II.) The rocks strike directly across the basin and dip toward the mountains 
at an angle of about ,50°. 

pla(;ers. 

The first plac<T work on Montana Creek is reported by John Olds, of Juneau, to have beeiii. 
done in 1882, two years after the discovery of Gold Crtn^k. The claims were located in thcs 
biisin (see fig. 32), where sluicing was continued in a small way for several seasons, yielding 
fair returns. Nothing has been done, however, for many years and these old diggings wer^ 
not examined. 

In the portion of the valley between the mouth of McGinnis Creek and the junction «z^i 
the basin tributary then* is a gravel flat containing a large amount of debris similar to thK^^t 
forming the floor of McGinnis Creek; but, as in the case of the valley gravels of the leXUm^x 
stream, tlicse have never been thorouglily prospected, though it is reported that colors tur^KX 
always to be found by panning. This portion of the valley was not visited and no data &^:^re 
available concerning the situation of the gravels and the character of the valley with reC^^r 
ence to the possibilities of hydraulic mining. 

QUARTZ VEINS. "* 

The graphitic slates of the black-slate band have lH»en prospected to a considerable extcr*- at 
Ixvause of the quartz veins which they contain. In Montana basin, as in Gold Creek, fcr-le 
veins are mainly stringer leads and gash veins, and so far as development shows there ^^mie 
no continuous lK)dies of (jiiartz. In the* owUn- portion of the slate band, where the xen^^jjg 
is most conspicuous, the ground is generally hidden ]\v a heavy growth of grass; but t^he 
presence of gold in the surface d^biis, us detennined by the early prospectors, indicc^te^ 
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that this zone is the principal source of the placer gold along the ci-eek. Outside of the slate 
f(K>t wall certain veins lying in the schu»tose greenstone seeai to lie more c4>ntinuous than 
any in the slat<». No detailed study of these veins was made, but obsen^ation during the 
Dpceasarily hasty reconnaissance of the district indicates t}i(» possibility that at least one 
kad may be traced frotn the ridge southeast of Montana basin to the northwest side of 
Windfall basin, a distance of somewhat mon^ than a mile. 

PSTBB80N CSEBK. 
TOPCXIRAPHY. 

Peterson Creek is a stream 6 miles long, running from southeast to northwest at a slight 
angle with the coast line. Its headwat^'r divide, nearly 2,000 fei>t in height, lies against Auk 
Cove, and its valley is separated from Favorite Channel by a high ridge cut by a single 
defile lying nearly opposite the lower end of Tee Harbor. The summit of this ridge is al>out 
13)0 feet above tide. The valley contains a good-sized lake just below the pass mentioned. 
Below this lake the stream falls about 1,200 feet in 3 miles, affording an excellent water 
power during a large part of the year. The lower end of the valley contains a wide meadow 
only a foot or so above high tide, traversed by tidal sloughs leading into the landlocked 
embayraent known as Salt Lake. The ridge between Peterson and Windfall creeks rises to 
% height of over 1 ,000 feet. 

GEOLOGY. 

The geology of the area drained by Peterson Creek corresponds with that of the inner 
side of Douglas Island in its general fentures. Tlie ridge next to Favorite Cliannel is com- 
posed mostly of massive greenstone, but along the shores, being particularly well developed 
At Tee Harbor, there is a fragmentary greenstone tulF resembling the volcanic agglomerate 
exposed along the shore at Juneau. However, from the general structural relationships in 
the intervening country, the^e two occurrences can hardly correspond, and the Tee Harbor 
agglomerates are therefore n.»garded as a thicker development of certain layers having 
a similar nature and origin which are intcrbcdded with the massive greenstones in the 
Douglas Island mountauis. These agglomerates are distinct in appearanc^^ from the con- 
glomerate strata of Point Young, Porthind Island, and Yankee Cove, which correspond 
to each other in lithologic characteiistics and at Point Young are known, from the fossih) 
presimt, to be deposits of Cretaceous age. 

The relation betwe(>n the massive gnv^ustones mentioned and the black slates which 

occupy the vaUey depression has not lxM.*n oLiscrvcd, but along the strike on Douglas Island 

are alternating beds of sleite and greeastone constituting a transition between the massive 

lava rocks of the mountains and the slates occupying the landward portion of the island. 

Along the bed of Pett^rson Creek the shity rocks are phyllite^s resembling those which underlie 

the platform back of the Treadwell mines. No intrusive light-colored diorito is prrsent 

to correspond with the mineralized dikes which constitute the Trea.dwell ore bodies, and 

so far as observed there are no greenstone layers in tliis zone short of the middle slope of 

the ridge l)etwecn this valley and the Montana-Windfall depression. In this high ground 

the igneous rocks are of two sorts — andesitic flows, like thost^, in the mountains between 

Onstineau Channel and Silver Bow basin, and intrusive sills of altered gabbro, similar to 

the dark dikes which p<'netrate the slates and greenstones of Gold and Sheep creeks. Some 

of these intrusive masses extend along the strike for several miles. 

The phvsical conditions attendant upon many alternations of flexible slates and rich 
of grciinstoiie or dikc^ of diorit*'. si^em to have l)een particularly favorable for the pro- 
duction of fissures, and throughout this belt and it« continuation toward the northwest 
iietween Favorite Channel and Kowce Creek many (]uartz veins oceur, some of which are 
crl^aracterized by more than ordinary continuity when compared with the individual veins 
off the main lode system. 
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PETERSON OEOUP OP CLAIMS. 

Tliis property is situated on the northeast side of Peterson Creek, nearly opposite but 
naif a mile distant from the head of the lake and perhaps 200 feet above its level. (See 
fig. 32.) The elevation of the lake is less than that indicated on the contour map, l)eing 
ne-an^r GOO feet than 800 feet, as shown. A trail from Tee Harbor was formerly the only 
feasible route to this lake, but the owners of the property devoted the summer of 1903 
to grading a wagon road from a point on the beach about 1 mile south of Salt Lake. 

Prospi^cting has been in progress in this district for several years. The presence of lai^ge 
masses of quartz has been determined and openings at numerous points indicate the prps- 
ence of a stringer vein which seems to be continuous for several hundred feet at least. 
The country rock is seldom exposed, and the relations of the vein and inclosing rocks can 
not be satisfactorily determined. So far as seen, the walls consist of slate, though both 
greenstone and altered gabbro are found in the vicinity. Near the lai^.r veins there 
ai"e many srrinjrers, some of which occur in gashes which cut across the sti-ucture of the 
slates. The strike of the main lead is about N. 30^ W., but its dip was not ascertained and 
it may prove lO stand nearly vertical, as seems to be the case at one of the openings. The 
only sulphide mineral observed in the material on the mine dump is arsenical pyrites. 
The vein is said to contain some free gold. 

Shallow workings at several places have encountered vein stuff of ore grade, a considei^ 
able amount of which has been treated by means of an arrastre. Also, some of the surface 
material derived from the vein has been sluiced each year, and the property has thus, 
in part at least, paid the expenses of preliminary development. 

Because of the topographic situation no depth can bo attained by tunneling, so that 
for future exploration a shaft must be sunk, which will require the installation of hoists 
and pumps. Enough prospecting has been done along' the country strike, for a distance 
of a mile or so northwest of the Peterson property, to show the presence of veins at various 
points. Several strong leads of quartz containing good amounts of sulphide minerals 
were discovered on the Windfall side of this ridge during the summer of 1903, and all 
things considered this belt of the slate-greenstone series appears to be favorable ground 
for prospecting. 

WINDFAXiIj ossxk. 

TOPOGRAPHY. 

The waters of this stream rise in a high basin contiguous to that at the head of Montima 
Creek. This upper drainage flows transverse to the country structure down to the base 
of the st<>op mountain front, where it turns toward the northwest and finds outlet by way 
of Herbert and Eagle rivers. The main valley, which is a continuation of the Montana 
Creek depression, has a length of nearly 5 miles. Just below its middle it contains a lake 
1 mile in length, which has been formed by the filling in of the lower valley by gravel washed 
froift Herbert Glacier. Below this lake the stiieam is sluggish and is bordered by a wide, 
forested gravel plain. Above the lake is another wooded flat, which has been formed 
by the accumulation of debris furnished by the stream itself. The two principal forks of 
the creek come together on this flood plain, arms of which extend up both branches half 
a mile or so. Above the larger of the gravel beds the stream grades increase rapidly, and 
in tho case of the main fork the slope amounts to about 700 feet per mile up to the broad 
summit on the main divide, while above this the grade to the basin is almost twice as steep. 

The lode claims located in the basin may be reached by trail from the placer camp on 
McGinnis Creek by way of Montana basin or preferably by a more gradual ascent from 
Salt Lake or Peterson's landmg to the broad divide between Windfall and Montana creeks 
and thence up the south side of the gulch. 
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TTie formations of Windfall Valley are the same as those described for ^(ontana Cit»ek. 
Tlio high basin taps the blackrslate band, and the gulch which drains it traverses the inner 
e<lgp of the slato-grecnstone series, while the main valley is excavated in black slates which 
are believed to correspond with the rocks along Gastineau Channel. 

The inner band of slate, which carries the main lode 83r8tem of the general l)clt, Is here 
about 1 mile in width and, being separated from the remnant of schist lying next to the 
nuun diorite by an outlying wedge of this intrusive rock, it forms the prominent ridge between 
Windfall Croek and the first tributary to Herbert Glacier above the foot of the ice stream. 
North of Windfall basin there has been almost no prospecting in this belt, and nothing 
can be said of the extent of veining, because personal observations are lacking. 

PLACER OPERATIONS.' 

The discovery of gold in the gravels of Montana and Windfall creeks dat«s back to the early 
eighties, and evidences of small-scale sluicing operations are to be seen at several points. 
Od Windfall Creek some work was done below the junction of the basin stream, where the 
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Fio. 34.— Sketch map of gravel deposit along Windfall Creek. The portion derived entirely from the 
auriferous middle fork is shown by sketching. Location of placer workings is shown by cross (X). 

creek bed is relatively flat. Along this reach the gravel is rather thin, but there are many 
iaige bowlders, the presence of which doubtless rendered a great deal of pay dirt unavailable. 
Below these old workings the stream flows on l)ed rock, and its grade is steep down to the head 
of the gravel flat lying above the lake. The upper end of this gravel deposit has l)een worked 
from time to time by shovel and sluice-lwx methods, but apparently with only indifferent 
results, since the gentle slope of the stream below the workings makes it difficult to dispose 
of tailings. 

In 1903 a hydraulic plant was installed on this ground just below the bed-rock exposures. 
(See fig. 32.) A large amount of the overburden was removed, but before bed rock could be 
cleaned up the water supply failed, otv-ing to the exceptional dryness of the season. In spite 
of these adverse circumstances an encouraging amount of gold was taken from the sluices in 
September, though the disproportion of returns to expenses seems to have at least tempo- 
rarily embarrassed the company, since no work was done during the season of 1901. 

The work accomplished in 1903 at the head of the gravel flat showed the presence of values 
sufficiently encouraging to lead to the consideration of the question whether gold in workable 
Bull. 287—06 10 
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amounts may U^ expectod to occur thruughout the mass of gravel between this place and the 
upper end of the lake. The ground could Ix^ tested with moderate expense by drilling, but 
any work of this sort should be preceded by a careful estimate of the relative contribution 
which the two forks of the creek have made to the deposit, since only the debris furnished 
by the more easterly of the two large branches carries gold to any important extent. The 
small stream which lies irmnediately northeast of the main fork is said to be practically 
barren of values. The accompanying sketch map (fig. 34) illustrates the manner in which 
the relative extent of the material derived from the stream which is the recognized feeder 
may be estimated. Probably the best values will be found in a more or less definite cliannej 
lying near the axis of the deposit of the central stream. Below the junction of the main forks 
the gravel would be of mixed origin, and probably not rich enough to pwiy for working. 

As already noted in the topographic description, the origin of Windfall Lake is due to out- 
washed material deposited across the lower end of the valley by the river flowing from Her- 
bert Glacier. The formation of this dam is so recent that the lake has not been filled, though 
this is gradually being accomplished by the growth of the delta at the mouths of the tribu- 
tary creeks. A sounding in the center of the lake would give the approximate depth of the 
bed rock below, and from this and the height of the first bed-rock exposures above the lake 
level the depth of the gravel bed can be estimated with a fair degree of accuracy, assuming 
that the bed-rock slope is fairly constant. In fig. 35 a equals the depth of the lake, h equals 
the height of the bed-rock exposures above the lake level. The average bed-rock grade is 
given by the ratio {a-{-h) to f , and the surface slope is given by the ratio h to d. The diiTcreoce 



Fio. :«.— Dlugrum showing inothod of (>stiniatiiig thickneiM of Windfall gravel bed. (Sw text for 

explanation.) 

Ijetween the two surfaces at any point can \)v readily calculated or determined graphically 
from a diagram drawn to scale. 

All estimate of the depth of the deposit by some such method as that given above or by 
drilling to l)ed rock will be necessary in detemiining specifications for a dredge, by nie^msof 
which these gravels could undoubtedly be handled so far as their physical character Ls coa- 
ccirnod. The presencxj of large bowlders is not to be anticipated, because tlie feeding 
streams have never been capable of transporting them. On the other hand, \o^ and stumps 
buried during the growth of the deposit ^ill probably be encountered, and their presence in 
numl)ers would prevent the successful operation of any dredging machinery. All things con- 
sidered, the point can not Ixj too strongly urged that any comprehensive scheme for working 
this gravel l)ed should i)e taken up only after thorough prospecting by means of drill holes 
reaching to bed rock. 

QITARTZ VKINS. 

Obsorv'ation on the ground leaves no doubt that the auriferous debris which has accumu- 
lated in Windfall Valley luus come almost entirely from the basin at the head of the creek. 
The j^ravols contain lai"gc amounts of vein quartz, many fragments of which* carry various 
inetallic sulphides, and the latter, together with magnetite, also collect in the sluice-bo.xcs, 
'all of which indicates the presence of considerable veining in the area which has contributed 
this 1(M)S(' material. 

In Windfall Ijasin the conditions an* evidently similar to those in Montana basin, where 
more pro5|K'cting liius been done. In the fonner the most promising leads which have been 
o|KMU'd lie in the up(>er pai1 of the slate-gieenstone series, the northeastern edge of which hes 
well toward th<? head <,)f the gulch, tx> far us known, no stringer veins bttve bwu (Uncovered 
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tic slates which carries the main lode system in the vicinity of Juneau, 
isited are on the Smith & Heid property, where development amounting 
ng required by law has been in progress for several years. Openings 
veral points along what seems to be a fairly continuous or at le^st a reap- 
mn, which is the one mentioned in the description of Montana Creek, as 
16 northwest, follows the country structure, dipping steeply into the 
ure of the rock which forms the immediate walls was not observed. 
e are other cf^enings, from one of which several tons of ore showing free 
ed on the dump. Jt is said that the vein from which this ore was taken 
discontinuous, and that the values are bunchy. The inclosing rock is 

n some prospecting was in progress during the summer of 1903, and loca- 
he mountain slope alx)ve the placer mine and also on the west side of the 
) of the ridge next to Peterson Creek. In the place last mentioned sev- 
of quartz were seen by the writer, and encouraging assays are reported. 
5^ rock is black slate, but in this district dikes of dark rock following the 
;ture are known to be present. Of course the persistence of the veins is 
, but this ground would seem to be worthy of more attention than it has 
resent. 

EAOL.E RIVXR. 
TOI'OGUAPIIY. 

p rivers are streams of glacial origin which flow into Favorite Channel 
uth, located ulM)ut 22 miles northwest of Juneau. The converging ice 
y tuke their rise? approach to within about 3 miles of the channel shore, 
hese glaciers are about 3 miles apart, and they are separated by a moun- 
han 6,fXX) feet in height, the seaward slope of which lies nearly in line 
(It of the high mountains. Below this dividing mountain the merging 
a broad gravel-floored plain sloping gently toward the sea. The gravel 
lain is probably deep, and presumably a former landlocked bay of con- 
hius here l)een filled up by the outwa.shed debris from the two glaciers. 
Ierl)ert Uivor is joined by Windfall Creek, the lower valley of which is 
I by gravel. Also from this direction a broad depression separated by 
e one hand from Windfall Creek and Herbert River and on the other 
lel, connects the flood plain of the combined rivers with the low-Jying 
e. This passage gives ready approach to Eagle River valley from a 
ice in the cove north of Salt Lake, and through it a tramway has been 
ver Mining Company. 

[» River there are no large streams, the divide to the drainage of Cowee 
• more than 2 iniles distant from the main channel of the river. Next 
this divide is about 2,600 feet above tide, from which elevation it rises 
n mountains are approached, so that the slopes on this side of the river 
he mountains are cut by many gulches. In common with the larger 
or the mountain flanks are heavilv forested. 



f the several rock bands which have been distinguished throughout the 
n upon the geologic map. As in the adjoining territory, the dips of 
intrusive contacts u\ the vicinity of p]agle River are toward the north- 
mge diorite forms the greater part of the mountain between the two 
igh ground lying west of Eagle Glacier. The same rock also occurs in 
•atcd from the niuin mass by a wedge of schist which crosses the lower 
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end of the glacier. In this vicinity this included band of schist, which contains some maasive 
beds of crystalline limestone or marble, appears to be the only representative of the series 
which covers a much wider zone in all the region south of Mendenhall Glacier. However, 
it may be that certain red or rust-colored rocks occurring in a high peak which rises out of 
the ice field near the head of Eagle Glacier are to be regarded as another portion of the same 
series, torn off during the intrusion of the diorite. The narrowing of the schist band and 
its final disappearance a few miles farther to the north is taken as evidence that the main 
boundary of the invading diorite gradually crosscuts thgse sedimentary formations of the 
Juneau belt, and, as will bo shown under the description of the geology of Kowee Creek, 
this transgression toward the west soon brings the diorite into contact with the slate-green- 
stono band. 

The schist and marble are very well exposed in the valley wall northwest of the glacier. 
Intercalated with these metamorphic sediments are several narrow intruded bands of more 
or less gneissic diorite. The schists and marbles are also injected to a considerable extent 
by stringers of aplite, and occasional veinlets of quartz are present. All of these bed^ 
including the diorite, are cut by a few small dikes of basaltic rock. 

Next to the main diorite contact some tremolite is developed in the marble, but no otb^ 
characteristic minerals of contact metamorphism were observed and the outlying mas^^ 
of diorite have not notably altered the sediments. Certain of the sedimentary ban^ 
contain lai^ amounts of disseminated pyrite, but none of this mineral has been tested f_ 
precious metals by us. 

The outlying mass of diorite which crosses the foot of Eagle Glacier lies along or neaj. 
the boundary between the schists and the great band of graphitic slates which has been 
separated throughout the Juneau belt because of its prominence as a vein carrier. It% h^ 
vicinity of Eagle River the limits of this band have not been accurately determined, but 
the representation on the map is approximately correct, since the location of the ^rst 
greenstones is known at the head of Yankee basin. The mine of the Eagle River Miofog 
Company is located in this graphitic slate. 

Outside of the black-slate band comes the usual series of slates and greenstones occurring 
in alternating beds, but no detailed stud\' of these rocks has been made in this vicinity. 

QUARTZ VEINS. 

The steep mountain slope north of Eagle River is covered by a thick growth of vegetation 
which entirely hides so much of the ground that prospecting is carried on under great diSi' 
culties. Here and there, however, veins have been discovered, and during the past three or 
four years considerable development work has been done. Operations have been carried 
on for several seasons at a group of claims situated opposite the main head of Kowee Creek 
in the belt of slates and greenstones, but this property was not visited. Another group 
which has been under development for three years is said to have produced $75,000 in gold 
during 1904. This property is owned by the Eagle River Mining Company. (See fig. 36.) 
In the autumn of 1903 the vein had not been reached by the adit then being driven, so that 
only the surfaces showing was available for examination. The country rock is black slate 
belonging to the band between the schist on the northeast and the alternating slates and 
groonstones on the northwest, so that this property is regarded as being located upon the 
main lode system of the Juneau belt, though in this northern region the lode system is less 
well defined than in the vicinity of Juneau. 

The outcrop was originally revealed by the overturning of a large spruce tree, but in 1903 
the vein, though afterwards opened at various points, had not been uncovered sufficienilj 
to reveal the walls. The exposed ix)rtion was from 3 to 8 feet wide, and at the main prospect 
the quartz was apparently continuous for at least 50 feet along the strike, which was taken 
to be approximately N. 30® E., true meridian. So far as noted the gangue is all quarti, 
the metallic minerals observed being pyrite, arsenopyrite, galena, and free gold. Native 
copper has been noted. Mr. C. D. Mallory, president of the company, is authority for the 
information that a mill test of 900 pounds of ore, made by J. G. Davies, at Juneau, from J 
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Tariotis openings on the property returned in free gold $22 and in the sulphides $15 a ton. 
The degree of concentration was about 25 into 1. 

Mr.C. W.Wright, who visited the mine in 1905, reports that the vein strikes N. 30® W. 
and dips 50^ NE. Three ore shoots had been opened and found to pitch about 30® NW. in 
the plane of the vein. At different levels the shoots measure 25 to 100 feet from edge to 
edge, and are from 5 to 15 feet thick. The length of the shoots along the line of pitch has 
not been determined, though one of them has been followed for more than 300 feet. 

Ahorse tramway extends Yrom the 20-stamp mill to the company's wharf at Eagle Cove. 






:/ 










fto. 36." Sketch map, Windfall I«ake to Benicrs Bay. 1, Eagle Hlver Mining Company; 2. Rex; 3, 
Alaska-Washington; 4, Bessie and Aurora Borealis; X, other properties. 

TAITKJBX BASIN. 

Tliis basin lies directly opposite the Eagle River mine at the head of the main forks of Kowee 
Creek. (See fig. 32.) The axis of the depression runs from southeast to northwest, parallel 
with the strike of the country structure, and the boundary between the slate-greenstone 
band and the black-slate band lying to the northeast traverses the mountain side several 
hundred feet above the main drainage line. (Sec geologic map, PI. XXXVII.) Several 
fairly continuous or recurring veins which have been located in the neighborhood of this 
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contart would seem to warrant further exploration, but up to the present the only develop- 
ment work which has given favorable returns is on the Rex claim, located several hun- 
dred feet west of the slate-greenstone boundary, at an elevation of about 2,800 feet. Here 
a small but rich vein which was opened in 1903 is said to have yielded- $3,000, though 
subsequent work has not revealed a continuous vein. The rock is greenstone, in which the 
irregular vein crosscuts the country structure. The vein is composed mainly of calcite, but 
there is some quartz. Arsenopyrite is the only sulphide present; it is highly auriferous 
and apparently carries all of the values. Weathered portions of the vein show the reddish- 
chocolate color characteristic of oxidized arsenical pyrites and throughout the decom- 
posed material rough, spongy gold occurs from mere colors up to 10 or 15 cent nuggets. 

TAKKSB COV2. 
POSITION AND GEOLOGY. 

Thus indentation is situated about 6 mile^s above the mouth of Eagle River at the outlet of a 
small transverse stream which heads in a meadow back of the high ridge separating Kowee 
Creek from Favorite Channel. A plank road 2 miles long has been built from the beach to the 
head of the small creek mentioned, where the 5-stamp mill of the Bessie group is located. 
The outer side of the ridge is composed of beds of conglomerate and slate apparently int€^ 
bedded with each other and with the beds of greenstone and slate which occupy the top and 
inner slope of the ridge next to Kowee Creek. These conglomerates resemble closely those 
of Portland and Admiralty islands and are regarded as probably corresponding with them, 
in which case they are very much younger than the rocks with which they are infolded, and 
are to be correlated with the Mariposa beds of California. They are not represented on the 
geologic map, sine e their distribution has not lieen worked out. 

The veins which are under development occur mainly in greenstone, but in part they are 
inclosed in the slates which separate the different bands of igneous rock. Some of the green- 
stone seems to be an altered form of massive andesite, but certain layers are evidently 
volcanic tuff or breccia, though in this locality the fragments which make up the rock are 
much smaller than in the agglomerate occurring near Juneau and at Tee Harbor. These 
bands of igneous material are found on the upper part and on the inland slope of the ridge, 
down to the broad platform of Kowee Creek, where no prominent beds of greenstone were 
noted, black slates being the prevailing rock. 

QUARTZ VEINS. 

Considerable general prospecting has lx»en done in past years, but those interested in this 
district have settled down to the development of a few promising veins, the best explored of 
which are the Aurora Borealis, Bessie, and Alaska-Washington. (See fig. 36.) 

The Aurora vein outcrops in a shallow northwest-southeast ravine where the steep slope of 
the ridge meets the edge of the Kowee Creek meadow. It follows near the contact between 
black slate and a heavy l>ed of greenstone which strikes northwest and dips rather steeply 
toward the northeast. The strike of the vein carries it along the base of the slope, so that 
surface prospecting is rendered difficult by the presence of much debris and by the heaviness 
of the forest. Very little depth can l)e gained by drifting on the vein, and since large 
nui.sscs of debris arc to Ik* anticipated no .shaft has l)ecn sunk; consequently the vein has been 
very inadequately explored. Fn^n its position between a massive rock on the foot wall and 
flexible slate above, it .seems fair to anticipate that the vein will show considerable persistewe, 
though in the light of other localities whore quart'/, veining occurs in black slate it is more 
likely to l)reak up into a complex stringer lead than to i>ersi.st as a solid body of quartz. The 
pr()|)erty is equipi^ed with a .5-stainp mill and has produced several thousand dollars' worth 
of gold, but the workings were caved in 1903 and therefore not available for examination. 
As exposed in an open cut, the vein has a width of 3 to 4 feet, but contains occasional 
slivciN of slate. The walls arc irregular and occasional spurs or stringers extend into the 
country roik. The vein stuff, which is here considerably crushed, is thoroughly oxidized, 
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and specks of gold are to be seen here and there, so that good prospects may be obtained by 
crushing and panning rusty portions of the quartz. 

The Bessie vein strikes across the bedding of the country, running approximately N. 75 ^E. 
and dipping steeply toward the south. The lode has been opened at many points and 
appears to be continuous entirely across the band of andcsitic tuff or greenstone in which it 
lies, having been traced for a distance of about 1,600 feet. The strike of the formation is 
l^>proxin[1ately N. 30® W., so that the vein runs slightly diagonal to the edges of the green- 
stone bed. The vein lies in a very favorable attitude for mining, the steepness of the slope 
on which it outcrops permitting rapid gain in depth, and all levels can be readily opened 
from the surface without dead work. The vertical extent of the vein above the Aurora mill 
is roughly estunat«d at from 600 to 800 feet. Its width varies from a foot or so up to 5 or 6 
feet, probably averaging 3 feet. Arsenopyrite is the principal sulphide, though ordinary 
pyrite also occurs and free gold is present in many places, apparently in the form of a pri- 
mary mineral not set free by oxidization of the sulphides. The property was too little 
developed in 1903 to afford any basis for determining the manner in which values are dis- 
tributed, but past experience in southeastern Alaska leads to the expectation of irregular 
distribution in a vein of this sort. 

The Alaska-Washington vein is similar in its general features to the Bessie. Openings 
have been made for a distance of nearly 3,000 feet along the same general eourse, bearing a 
few degrees north of east, true meridian, and the vein or at least the fissure in which it lies is 
apparently continuous for this distance. The eastern half of the vein is inclosed in the same 
bed of andesitic breccia as is the Bessie, but the western portion lies in a distinct bed of this 
rock separated by a band of black slate 200 feet wide. The vein has been developed by 600 
feet of drifting at three levels. Tlius far no large pay shoots have been encountered, though 
in places values as high as $8 have been reported and small amounts of gold are invariably 
present. The owners of the property report that the values are independent of the amount 
of sulphides present. Though this vein evidently contains less gold than the Bessie, it is of 
the same general type and it is to be expected that pay shoots will be found in it. 

KOWJSK CBESK. 
TOPOORAPHT. 

Kowee Creek has a catchment area of about 50 square miles and drains the main mountain 
front for a distance of nearly 10 miles. The main stream runs parallel with the shore of 
Favorite Channel, heading in the high divide near Eagle River and entering into Berners 
Bay (PI. XXXVII and fig. 3*5); but its collecting ground lies principally northeast of this 
depression, where its tw^o large tributaries are transverse streams fed by glaciers connected 
with the Eagle River snow fields. The lower reaches of the stream are bordered by a broad, 
swampy flood plain, but the upper valleys are narrow, with very steep walls. The spruce 
forest extends somewhat higher than Is usual on the mainland, being continuous up to 2,500 
feet and locally straggling to an elevation of nearly 3,000 feet. 



The two tranaverse tributaries of Kowee Creek cut back several miles into the Coast Range 
diorite, the main boundary of which from Eagle River northward to Berners Bay is nowhere 
more than 5 or 6 miles distant from Favorite Channel. The wedge of schist, which was noted 
on the wcwt side of Eagle Glacier, can be readily traced across the divide into the valley of the 
neighboring fork of Kow(»e Creek, but it is apparently cut out at no great distance beyond this 
stream. The ridge between the two transverse forks was not visited, but in the inter\'al 
between the northern stream and Sawmill Creek there is no corresponding band of schist. 
Here, indeed, the diorite is Umnded by green.stone, so that the black-slate band has also 
heen cut out somewhere in the Kowee drainage. Beyond the main contact, lying well back 
in the diorite and traceable by the eye from this ridge across Sawmill Creek, are two strips of 
evidently bedded rocks, which are regarded as part of the black slate. 
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Tlio slates and grocnstonos occupy the outer part.s of the ridges between the transverse 
streams and extend to the seaward slope of the ridge which separates Kowee Creek from 
Favorite Channel, where the conglomerates regarded as of Lower Cretaceous age are folded in 
with them. No detailed examination of the district having been made, the extent and dis- 
tribution of the individual beds is not known, but it woulil be a comparatively simple task 
to distinguish and map the conglomerate strata, the several bands of slate, and the igneous 
rocks, and even to separate the breccias and tuffs from the massive lava flows and certaii| 
intrusivcs which somewhat resemble them. • 



The veins occurring on the west side of Eowee Creek near Yankee Cove and those in Yankee 
\yasm have already been described. Even in those localities there is still room for careful 
prospecting, but in other parts of the drainage basin there has been very little exploratioD 
and almost no development. This is due to the inac<;essability of the district, the rough 
character of the topography, and the heaviness of the forest and undergrowth, all of whurh 
add to the difficulty of. prospecting and developing. Such work as has been done indicates 
that there is a grouping of veins along the inland edge of the slate-greenstone band and in the 
adjacent portions of the black slates. The veins follow the country structure for the most 
part, and taken together they may be regarded as essentially a continuation of the main lode 
system of the Juneau belt. 

The strip of country lying northeast of the main longitudinal valley of Kowee Creek, 
extending from Yankee basin to Sawmill Creek and the shore of Bemers Bay, would seem 
from very cursory examination to be one of the most favorable fields for prospecting within 
the general region. Many of the veins are strong and well mineralized, the sulphides 
ol>served being pyrite, pyrrhotite, arsenopyrite, and galena. 

Quartz lodes have been located along the east shore of Bemers Bay, and though this 
locality was not visited there can be little doubt that the veins are similar in nature to those 
occurring in the corresponding rocks in Kowee Creek. 

In Sawmill Creek some prospecting has b^en done and considerable mineralization is said 
to exist in the strips of slate which ace included in the diorit« a mile or so back of its main 
boundary. 

BEEKER8 BAY DISTRICT. 

GENERAL DESCRIPTION. 

The region usually spoken of as the Bemers Bay district lies between Lynn Canal and the 
rivers which enter Berncrs Bay. The peninsula separating these two bodies of water has 
a comparatively low elevation and forms a foreland in front of the high mountains, corre- 
sponding topographically with the foothills which border Favorite Channel in the region 
between Mendenhall River and Berners Bay. The high mountains rise above timber line 
(see Pi. XXXV'l), but the southern portion of the peninsula is well forested. It is drained 
mainly by small longitudinal or strike streams, but on the north is crossed by Sherman Creek, 
heading in the high mountains, which a short distance farther north rise directly from the 
shore of Lynn Canal (PI. XXX II). 

On the northeast the foreland extends to Johnson Creek, which is a strike stream heading 
against Sherman Creek. In the upper basins of these two streams all the mines of the dis- 
trict arc located, with the exception of the Greek Boy group. The last-named property is 
situated on a small stream about 5 miles above the head of Berners Bay, on the west side of 
the larjije unnamed river which penetrates the diorite of the Coast Range for nearly 20 miles 
in a direction parallel with the trt»nd of Lynn Canal and 5 miles distant from its sliore. 

Some of the locations are at elevations alwve 2,700 feet and most of the veins which have 
lx>en oj^ned outcrop al>ove 1,.5()0 feet. Kxrcptions to this are the Greek Boy, the lowest 
o{K'nin«: of which is perhaps not more than 1(X) feet above tide, and the Jualin mine, the 
buildings of which arc situated at about GOO feet elevation. (See fig. 37.) 
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DEVSLOPMENT OF THE MTNE8. 

The mines of Sherman Creek are accessible by way of a narrow-gage railway from Comet 
landing to the stamp mill erected by the Bemera Bay Mining and Milling Company, about 3 
miles above the mouth of the creek and about 800 feet above tide. Above the mill there is a 
gravity plane several hundred feet in length and wire tramways have been installed to handle 
the ores of several mines, though none of these were in operation in 1903. Three mills have 
been built. One of 10 stamps belonging to the Portland-Alaska Gold Mining Company is 
kxAted on the shore of Lynn Canal northwest of Comet; another of 20 stamps owned by the 
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Flo. 37.— Sketch map, Berners Bay and vicinity. 1, Jualin mine; 2. Indiana tunnel; 3, Comet mine; 
4, Northern Belle; 5, Johnson prospect; 6, Eureki^; 7, Bear; 8. Kensington; 9, Savage; 10, Horrible; 
11, Mellen; 12, Comet stamp mill; 13, Mellen mill; 14, Horrible mill; X, other pro8i>ect8. 

Mellen Mining and Manufacturing Company is situated near the railway about 2 miles from 
the steamboat wharves; the third is the 40-stamp mill of the Berners Bay Mining and Milling 
Company. The property of the last-named company has recently changed hands, and plans 
for a much laiger milling plant are said to have been made. Up to the present all of those 
mills have been operated principally by water power, extensive flumes having been con- 
structed to concentrate the flow of the several tributaries of Sherman Creek. In some cases, 
however, auxilliary steam engines have been employed, llie wharf at Comet is adequate for 
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the use of coastwise vessels, and a general store is maintained at this point. The total 
amount of development work in the Sherman Oeek group of mines is estimated at about 
13,000 feet of crosscuts, drifts, and winzes, half of this being in the Comet mine, which has 
been the principal producer. 

The Johnson Creek mines are less readily accessible than those on the west side of the 
peninsula. One of them — the Johnson prospect — is most easily reached from the head 
of Sherman Creek, but the others have been made acce^ible by a fairly good wagon road 
about 3 miles long, leading from one of the sloughs at the head of Bemers Bay to the Jualin 
mine and the workings of the Indiana Company. The lower end of this road is about 3 
miles from the nearest safe anchorage or landing plac^ for steamers, so that the interval 
must be covered by small boats or barges. Besides this route there is a direct foot trail 
from the cove where the steamers stop to tlie Jualin camp. The mine workings in the sev- 
eral properties located on Johnson Creek a^^regate about 4,000 feet. There is a lO-stamp 
mill at each of the two principal properties. 

Tlie Greek Boy property is reached by a boat or barge to the head of the slough, thence 
by a wagon road about 1 mile in length. The vein is developed by several hundred feet 
of drifts at three levels, which are connected by a raise. The property has no milling plant. 

PRODUCTION. 

The production of the Bemers Bay district has been about $1,000,000,« something \em 
than one-half this sum having been taken from the Jualin mine arid something more 
than half from the Sherman Creek miners. Of the latter, the Comet has contributed tlii^; 
gn»ater part, other productive veins having been the Kensington, Bear, Mellen, Sava^f^ 
Northern Belle, Horrible, and Mexican. 



In the Bemers Bay district slate, greenstone, and diorito are the three main types. ^ 
n)ok, other sorts being present only in the fomi of small dikes (PI. XXXVTT). Si. ^ 
underlies the greater part of the footliills, though here there are some interbedded gir*-*^g 
stones. Tliese rocks occupy a strip from 3 to 4 miles wide, extending inland on fhe soi^^ci^t 
east to the lower course of Johnson Creek, and toward the northwest including the ^'^a, 
sl()|x\s of the mountains beyond Sherman Creek. Back of the slates and greensU]^^ „j 
which contain no developed veins, there is a wedge of massive diorite which is 2 miles ^^^j^-^ 
in Johnson Creek, about a mile wide on the divide between John.son and Sherman cr^:>^^j^ 
and alx)ut one-half mile wide where it strikes Lynn Canal 3 miles above Comet. Al^ ijj^ 
mines of the district, except the Grt^ek Boy, occur in or near this band of rock. 

The general limits of the diorite band may be traced with a fair degree of accu»-^^^ 
but outside of the main mass there are numerous small parallel dikes of the intrusive rocAs 
following the stmcture of the slates, a feature which may be seen to advantage in th<? iynp- 
crtxsscut of the Comet mine. The rock varies from place to place, particularly in the size 
of grain, but it is mainly diorite characterized by ande^itine feldspar, hornblende, and brown 
mica, though certain phase^s may be termed granodiorite or gmnite, from the presence of 
orthoclase and quartz. Some of the rock is considerably altered, the feldspar being clouded 
and the hornblende largely changed to chlorite. 

Tlic height of land north of Sherman Creek, together with the b«sin at the head of John- 
son Creek, is composed of inussively bedded gn»enstone, forming a band 2 miles in width, 
which nms ditigonully across the trend of the mountain range. Between this rock and 
the main mass of the Coa-st Range diorite there is a narrow band of black slate, which is 
exposed in the vicinity of the Greek Boy workings. This vein lies in the slate, but appeals 
to follow the contact with the diorite. In the greenstone band there are a few narrow 
dikes of fine-grainc<l white unlite and otliers of dark-green basaltic rock younger than the 
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aplite. The white dikes which occur well away from the cd^s of the greenstono hand 
fbllow an ohscure hedding in the volcanic rock, with which the diorite contacts on cither 
si<ie are likewise essentially parallel. The basalt dikes usually run across this structure. 

CMXJURBENCE OF VEINS. 

In the Bemers Bay district all the veins which have be^sn considered worthy of develop- 
ment arc included in or occur along the contact of the wedge of diorite, which occupies 
the valley of Johnson Creek and the basin at the head of Sherman Creek and extends 
along the base of the steep mountain to the shore of Lynn Canal. The single exception 
is the Greek Boy lode, which lies along the contact of the main diorite a mile or so inland 
from the northeast boundary of the diorite wedge. 

None of the veins have been thorouglily studied, but several properties were cursorily 
examined and some of the more general geologic relations of the veins may Ix^ discu8S(>d. 
The veins or lodes may be divided into throe varieties, distinguishable by the manner 
in which they occur in the country rock. Most of them are contained in well-marked 
fissures running transverse to the general country strike. Mining and prospecting on these 
veins has shown that most of them strike in a northerly direction, varying from N. 20® E. 
to N. 20** W., with dips from 60® to 75® E. They are usually solid bodies of quartz from 
2 or 3 up to 8, 10, and 12 feet, rarely more, in width. Tlie walls are asually perfect and 
frequently show the presence of soft gouge. Tlie veins of this type are limited horizontally 
by the closing of the vein walls, though in some instances at least the fissure continues 
beyond the end of the filling. Where the walls come together the diorite Is always much 
Altered and passes into chlorite schists, evidently produced by the mashing of the rock 
and the recrystallization of its minerals. 

The gold occurs both native and associated with sulphides, the proportion of free-milling 

metal varying, however, greatly in different veins and to a leas extent in different portions 

of each vein. On the basis that the ore must contain alx>ut $4 per ton to pay for mining 

and treatment, it has been found that pay shoots are rather well defined. Commonly the 

altoots arc small, so that in several of the veins the values are said to be bunchy. In the 

cajBB of the Comet mine, which has so far l)e^n the largest producer, a' well-defined pay 

shoot lying diagonally in the vein was mined to a depth of al>out 1 ,000 feet, but even in 

'fchis shoot much of the gold occurred in nests or bonanzas. 

A second type of occurrence is shown in the Kensington and Eureka lodes, which are stock- 
"^orks or fracture zones in the diorite, filled with vein stiiflF and comparable in a way with 
"tlie Treadwell deposits on Douglas Island. Tliese zones of broken rock filled with int<^r- 
aecting veins of quartz carrying sulphide minerals vary in width up to at least 100 feet, 
and one of them was reported in 1904 to have ))een opened at a depth of ] ,400 feet for 
& length of about 200 feet. 

The third sort of lode is distinguished from the other two by occurring along the contacts 
of the intrusive bodies of diorite. Tlie two examples noted arc the Johnson lode, at the head 
of Johnson Creek, where the rock next to the diorite is greenstone, and the Greek Boy, which 
is a complex aggregat^^ of veins occurring in black slates next to the l)oundary of the main 
diorite. At the Johnson property there is a zone of mineralization following the somewhat 
irregular contact of the greenstone and diorite, but lying mainly in the intnisive rock. 
Quartz occurs in many sharply defined veins which run diagonally out from the contact, and 
'while these are irregularly spaced the rock l)etween them often contains a network of inter- 
secting veinlets. The rock carries considerable pyrite, and this mineral also impregnates^ 
much of the diorite where it is broken and filled with quartz. 

The Greek Boy is a good example of a strong stringer lead, sincx^ it is composed of many 
small, nearly parallel or branching veins separated by plates of the slate country rock. 

The examination of the Bemers Bay district in 1903 was made in three or four days, 
munly for the purpose of determining the desirability of more detailed study in the region, 
and as Mr. C. W. Wright plans to study this district during the season of 1905 descriptions 
cf the different properties are not given here. 



A RECONNAISSANCE OF ADMIRALTY ISLA 



By Chables W. Wright. 



INTRODUCTION. 

In preparing the allowing report upon Admiralty Island the principal aim has 
point out the general distribution of the mineral deposits and their commercial imp< 
to describe the different rock formations exposed on the island, and as far as poe 
provide a geologic guide for the prospector. 

The field work bearing upon this report was done in July, 1904. At this time al 
important mines and prospects on the island were visited, as were also the coal dep 
Kootznahoo Inlet and Murder Cove. Notes were gathered, mainly from the shore cx] 
for a general geologic map of the island, and when time permitted topographic sketct 
also made. 

The writer wishes to express his gratitude for the many valuable suggestions of Mi 
H. Brooks, under whose supervision this work was carried on; also to Dr. Arthur C. 
and Dr. Fred. E. Wright for their hearty cooperation and help. 

GEOGRAPHY. 

Admiralty Island, one of the largest islands of the Alexander Archipelago, lies adjt 
the mainland soulh of Juneau. Its latitude ranges from 57® to 58® 30' and longitu 
133° 50' to 135°. The island is completely surounded by inland channels, no porti< 
beng directly exposed to the Pacific Ocean. It is a mountainous mass of very i 
outline, separated from the mainland by Stephens Passage and from the seaward isl 
Chatham Strait. Its shore line is indented by numerous bays and inlets, characte 
the entire coast. (PI. XXXIII.) 

The island as seen from the channels presents a bold and rUgged relief. With 
distances of the coast the land often rises to elevations of 2,000 to 4,000 feet. Di 
these mountain ranges are fiords which form narrow inlets and bays in the coast line, 
are no glaciers on the island and snow remains during the sununer months only in the 
leading to the highest altitudes. 

A northward view from a summit in the central portion of the island reveals a n 
flat area dotted with many lakes ; to the south the general aspect is that of rugged, pre 
mountains forming spurs of strikingly uniform height. Low passes traverse the isla 
Mole Harbor and Windfall Harl)or to Kootznahoo Inlet. To the north comparativeh 
valleys are prominent lx»twecn the declivities of the small mountain ranges, which 
general northwesterly direction. The mountain peaks average 3,000 feet in el 
though a few ascend to over 4,000 feet. 

Kocksof varying structure and hardness occur dLstributed in narrow belt^s or oca 
broader zones trending north west-.southeast. This disposition of the formations ha 
controlled the erosive process<'s. The upturned edges of resistant schists, limesto 
oceasional intnisive masses pei-sist al)Ove tlu- general level and form the hills, rid 
mountam pc>aks. The areas of soft shales, .sandstones, and other less resistant r 
marked by lowlands, deep valleys, and ravines. 
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In common with the greater part of southeastern Alaska, this island has l)ocn coven^d 
during a recent epoch by glacial ice, to the action of whi(!h many of the minor topographic 
features, such as lake basins and rounded mountain summits, can be attributed. 

The general northwest-southeast trend of the valleys and small mountain ranges on the 
island corresponds to that of the entire coast of southeastern Alaska, and to the broader 
structural features of the rocks. 

GENERAL GEOLOGY. 

The component rocks of Admiralty Island are of many sorts and occur in very complex 
«MOciations. They have been formed in part by deposition beneath the sea and in part by 
intrusion of igneous masses, as well as by eruption from volcanoes. All of them except the 
youngest have been subjected to metamorphism of greater or less extent. 

The division of these rocks is based in the main upon their lithologic and structural differ- 
ences. A complete classification can not bo attempted until the stratigraphic succession of 
the rocks in southeastern Alaska is better known than at present. 

GEOLOGIC MAP. 

. For purposes of description and cartographic representation the rocks of Admiralty Island 
have been thrown into somewhat arbitrary groups, which are designated by different colore 
or patterns on the accompanying geologic map. (See PI. XXIII.) The base of this map is 
chart No. 8050 of the United States Coast and Geodetic Survey. Since the observations 
on which this report is based were almost entirely confinc;d to the shores, the distribution of 
the various groups of rocks in the central portion of the island can not be given. Localities 
of metalliferous deposits and of coal prospects are indicated by appropriate signs. 

STRATIFIED ROCKS. 

The stratified rocks of Admiralty Island may be divided into two groups, separated by a 
conspicuous unconformity. The firet group — the metamorphosed rocks — includes the 
bedded rocks ^hich have been intricately folded and in general highly metamorphosed. 
The second group — the nonmetamorphosed rocks — is made up of relatively flat-lying and 
practically unaltered beds which rest upon the Upturned edges of the older rocks. These 
main groups have been subdivided in accordance with their lithology. In the older, closely 
folded complex there are two Paleozoic divisions — one composed of slate and greenstones, 
the other mainly of limestones, cherty limestones, and schists — and one Mesozoic division, 
composed of conglomerates and slates. In the second group the coal-bearing series of late 
Mesozoic and early Tertiary age has been separated from lava flows which lie above it. 

Surficial deposits of glacial and stream origin have no areal importance on the island, and 
in no place have they been found to carry gold. They will, therefore, not be considered in 
this report. 

A comparison between the geologic formations and the occurrence of ores in southeast 
Alaska and northern California shows a striking likeness. In the United Staters Geological 
Survey folios on the California district by Lindgren, Turner, and Ransome,a two main 
divisions of the stratified rocks have been made, namely, the "Bed-rock series," which cor- 
responds to the metamorphosed rocks of Admiralty Island and the "Superjacent series," 
which is equivalent to the group of nonmetamorphosed rocks, as here defined. 

TnrOOKFOEKiTUtB. 

Two important geologic unconformities are exhibited in the sedimentary rocks of Admir- 
alty Island. The older of these is shown by the great difference in age between the fossils in 
the conglomerates and slates and those in the underl3ring rock beds; also by the structural 
relations of the former to the latter as exhibited on the southeast side of the island at Herring 
Bay, and by a somewhat greater amount of general metamorphism in the limestones and 
schists than in the conglomerates and slates. 

aQeologic Atlas U. S., XoUos 51, 63, GO, etc., U. 8. Geol. Survey. 
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The second unconformity is at the Imso of the coal-bearing strata. These relatively recent 

noimiotamorphosed rocks rest upon the upturned and eroded edges of both the Paleozoic 

strata and the Mesozoic conglomerates and slates. This relation is well exhibitcKi at several 

l>ointa in Kxwtznahoo Inlet, near the central portion of the island, where the Tertiary coal 

lx>ds are in contact with the Paleozoic limestones. The lavas which cover the greater part of 

the south end of the island may also be regarded as unconformable in a way, since they have 

flowed out over an eroded surface and in different places rest on strata belonging to nearly 

all of the sedimentary groups. 

8TKTT0TUBS. 

The simplicity of arrangement of like rocks in parallel bands, which is found on the mm- 
land, is not so apparent on Admiralty Island, though the wider features still show this rela- 
tion. The older schists have been clo9(*ly plicated and compressed, and the resulting 
Ls<K'linaI folds, a thousand feet or more in width, are well exposed along the shore line. The 
axiail irt»nd of these arches is ordinarily N. 30° W. and their pitch is usually 10° to 20° SE. A 
charucteristic schistose or slaty structure has everywhere been developed along with this 
wrinkling. The planes of schistosity on the sides of the folds correspond closely with the 
bedding planes of the original sediments, but near the arches the secondary cleavage cuta 
across the bedduig and in certain sorts of rock the latter is often completely obliterated/ The 
strike of the bedded rocks is in general northwest-southeast, with steep northeasterly dips, 
though the direction of strike may vary widely within small areas, especially in the vicinity 
of igneous intrusions. 

An epoch of en)sion followed this period of intricate folding, after which other sedimentary 
rcM'ks wore deposited, and still later flows of lava were extruded. Thus the older upturned 
Ix'ds are locally concealed and their continuity across the island is interrupted. 

In the following pages the aroal distribution of the rocks composing Admiralty Island 
will b<' briefly described, but because of the incompleteness of the data obtained the grouping 
of the rocks here given is only tentative. Investigations must be made on the neighboring 
Lslunds and on the mainland to the northwest before the extent and age relations of these 
rocks can be definitely estiiblished. 

KETAK0RPH08ED ROGKB. 

Under the general heading of metamorphosed rocks Is included all of the older bed-rock 
complex, which is made up of strata varying considerably in appearance, composition, and 
origin. The rocks comprise both igneous and st^dimentary beds, originally deposited in a 
horizontal iH)sition, which have In'en gn'atly disturl)ed and for the most part considerably 
metamorphosed. The liineston(\s have l)een crystallized into marble; the clay and shale beds 
hav(^ been changed to slate and graphitic mica schists, usually termed "black slates;" the 
sjmdstoncs have been alten^d to graywackcs and quartzit<>s, and the beds of massive green- 
sUmv and tufT have often been rendered scliistosc, and their primary constituents are invari- 
ably replaiced by secondary minerals. Portions of these beds, however, have not been sub- 
jected to this extreme mctamorpliLsm, so that fossil remains are sometimes found. The 
palcontologic evidence Iwus been sufTicient to detennine that the geologic age of these older 
strata ninges from Silurian to lower (-retaceous. 

Tlu\sc altered icwks are disposi'd in bands parallel to the general -northwest trend or long 
axis of the island and to the mainland of southeastern Alaska. Frequently changes in the 
(lip of the Ix'ds are caused bv the prest'ncc of alternating anticlines and synclines. The 
intricntc folding of these strata is a striking ivcord of compressive forces in the earth's cnist 
iictino: in a northeast -southwest direction. From tlie structural relations between the 
Mesozoic rocks and thosi^ of upiKT Paleozoic age it is apparent that folding along practically 
tlie same axes must have taken place* l)oth Ix'forc artd after the de]X)sition of the conglomer- 
ates and slates, which in sonu> places are so closely interfolded with the older rocks that they 
appear to ho interWdded with them. 
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itruding this older complex are wide nias8es of coarse-grained grey diorite similar to that 
e Coast Range on the mainland ; also dikes of andesit«, basalt, and related rocks. These 
lescribed below under the heading of *' Intrusive n)cks." 

w metamorphosed rocks compose by far the great<?r portion of Admiralty Lsland and 
of southeastern Alaska. To the prospector they are of the greatest interest, since they 
the inclosing rock of most of the important ore deposits. 

SLATES AND GREENSTONES. 

le slate and greenstone group comprises the rocks occurring in close association on the 
5m side of Admiralty Island, where they cover almost all of Glass Peninsula. These 
3 form a prominent feature along the coast of the mainland and on Douglas Island, just 
\i of Glass Peninsula. Tlic group is made up mainly of greenstone, which Ls altered 
site, or diabase, but there are some beds of volcanic tuff and occasionally beds of car- 
iceous shale now altered to graphitic sericite schist. 

a Douglas Island these greenstones are usually massive, but on Glass Peninsula they are 
oarily rather schistose, though massive and schistose bands are often found in altema- 
. The strike of the secondary structure is northwest-southeast, and the dip, though 
}f is usually inclined to the northeast. From fo.ssils occurring in limestone beds asso- 
)dwith similar interbedded greenstones and slates at Taku Harbor, just across Stephens 
iage from Glass Peninsula, the slate-greenstone aggregation is regarded as of Carbon- 
»us age. 

late. — The rocks here designated slate might perhaps l)e more properly termed phyllite 
iven schist, since the metamorphism which they show exceeds that of ordinary roofing 
es and their cleavage is irregular or wavy, rather than straight. The name is, however, a 
v^enient one, and being in general use, throughout the region, is here retained for the black 
bated argillaceous or clayey beds, which alternate with the limestones or greenstones of 
oiralty Island and compose a cxinsiderable part of the bed-rock complex both here and on 
adjacent mainland. These black slates were originally carbonaceous shales, but graph- 
md mica have been developed in them as a result of metamorphism. In many places 
' carry numerous veins or stringers of quartz or calcite and they are locally imprecated 
pyrite. Both sorts of mineralization are accompanied by gold in greater or less amounts, 
igh up to the present no mines have been developed. 

"tenstone. — A bedded i*ock of either massive or schistose stmcturc, of porphyritic to 
granular texture and green in color, is here, designated by the general term "green- 
e." The component minerals, most of which are secondary, are in the main amphibole, 
ote, chlorite, calcite with some quartz, and magnetite. The original plagioclase feld- 
is usually altered to zoisite and nuiscovite, and the pyroxenes are changed to amphibole. 
le minerals vary greatly in amount, and so the rt)rks thems<»lves range from a compara- 
y massive though alten'd andesite to amphiboliti^ actinolite schist, and calcareous 
rite schist. 

le occurrence of the gn'enstoncs, interealated as they are with the sedimentary beds, 
lests that they represtMit extrusions of igneous nmterial thrown out over the sea bottom 
molten lava and in the fomi of l(X)se fragments or volcanic tuff. In no place does the 
; occur unaltered, and in many cases it is impossible to determine whether the schistose 
J were originally of massive or fragmental character. Often, too, the strata of tuff have 
»me indurated, so as to greatly resemble tnily massive rocks. 

nder the microscope the less-altered amphibolite shows plainly its derivation from 
ous rocks of the type of augite-andesite or diabase. Und(»r the influence of pressure 
augites become converted into amphibole and the whole rock is filled with minute 
lies of the same mineral. 

rock type int-emiediate b(»tween black slate and amphibole-schist is of common occui^ 
e and has been designated as slaty amphiljole-schist. An intimate minglitig of igneous 
sedimentary particles in this rock indicates the addition of volcanic material during 
jary sedimentation. Narrow beds pf much squeezed schistose conglomenites are 
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iiiterstratifiod in tlie greenstone schists. These were observed outcropping at but one 
l<x;ality and, so far as known, are of no groat areal importance. 

Tlie greenstones of Admiralty Island occur mainly in a belt including the greater portion 
of Glass Peninsula, but rocks of similar appearance arc also irregularly involved with the 
limestones and schists in other portions of the island, though for the most part these latter 
are intrusive. 

LIMESTONES AND SCHISTS. 

Tlio group of limestones and schists is made up of complexly-folded strata, which can not 
]ye divided at the present time. Their separation from the slates and greenstones which lie 
to the northeast is based on differences in the predominating rock types. No contact of 
the,si> two divisions was ol)8erved, but their relative distribution is shown on the map. 

Mica-schist, phyllite, and limestones are the principal rocks in this, division, though 
({uurtzite is found in many plac^^s in relatively small amounts. 

Tlic presence of many anticlines and synclines in the structure of these beds is a prominent 
feature. The axial trend of these folds is N. 20°-40*' W. and they vary in width from 500 to 
2,500 feet. Along the west shore north of Killisnoo each of several small coves marks the 
position of a synclinal fold, giving a topographic expression of geologic structure. TTiis 
feature is most strikingly shown at Point Hepburn, Square Cove, Point Marsden, and along 
the east shore of Hawk Inlet. 

Limestone. — The limestones are all n^etamorphic — that is, they have been altered from 
their original condition. In most cases both the bedding planes and the included foaRl 
remains have been destroyed and the rock is changed to a white, fine-grained marble. T[m 
crj'htallized Hme8t<>ne forms more or less extensive strat-a in the midst of other metamorplue 
rocks. It occurs both in narrow beds and as lenticular areas several mUes in width. In 
many places the limestones pass by insensible gradation into calcareous and ailiceoQs 
schists. Along the west shore of the island beds of marble are exposed for a distance of 5 
miles, and similar occurrences may be ol)fierved at many other points. This marble is 
accessible to transportation and, though not of uniformly good quality, some of it may prove 
of value as a building stone. 

Quojtzites. — Quartzites are metamorphosed siliceous sandstones and differ from the latter 
principally in their greater hardness. In some cases, however, they are closely associated 
with the limestones and may be due to siliceous replacement of calcareous material. Their 
occurrence is .similar to that of the limestone, being interstratified with other metamorphic 
rocks, though they are found in much narrower belts. They were particularly noted along 
the shore north of Pybus Bay, at Herring Bay, and on Carroll Island. 

Schists. — Under this general tenn are incKided rock beds varying greatly in composition 
and appearance. They are in the main of sedimentary origin, though some — the gneissoid 
rocks and occasional strata of amphi bole-schist — have probably originated from granites or 
diorites. Thoy have Ix^en formed by the thorough metamorphism or recrystallization of 
sandstones, shales, and igneous rocks under pressure. These schists embrace a series from 
rather coarsely cr>' stalline varieties to others that are excessively fine grained and resemble 
slates. The most prominent and abundant minerals in th» mica-schists are quartz, calcite, 
muscovite, biotite, and chlorite, with considerable amount^s of feldspar, variable proportions 
of garnet, nuiirnetite, and numerous otlKT minerals. These minerals are present in all 
(le«:r('('s of relative abundance. Quartz sometimes lai-gely predominates, so that the schists 
jjrudi' into (juartzitc; again ralcite or dolomite becomes abimdant and the beds are classed 
as cali-scliist, which may grade into .schistose marble. The micaceous minerab, either 
niuscovite, s(»nrite. biotite, chlorite, or talc, invariably lie in irregular layers parallel to the 
schist osity. These schists occupy the greater portion of Mansfield Peninsula and are 
prominent along the north shore of the island. 

Ph>/l/itc. — The fine-grained niica-schists wliich approximate slates are usually termed 
phyllites and arc distinjruishod from tlie slates in that they show the development of a finely 
crystalline texture l)ecause of the extreme metamorphism they have under^ne. These 
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beds are often finely wrinkled. Phyllites are distributed over the greater portion of the 
island, being particularly noteworthy along the west shore of Seymour Canal. 

Age. — ^The determination of the age of these oldest stratified rocks rests upon fossils 
gathered at Pybus and Herring bays. 

The following is an abstract of a report upon the Paleozoic fossils from Admiralty 
Island by Dr. 0. H. Girty: 

The fauna from point at southeast entrance to Pybus Bay, Admiralty Island, which also seems to 
occur at point on divide between Chapln Bay and Herring Bay, Admiralty Island, is without doubt 
Upper Carboniferous in age, and probably can be designated Permo-Carbonlferous. This fauna is 
known to \ie at but one other point in Alaska— Porcupine mining district— where some of the same 
species w^ere obtained last year. This fauna also is entirely dissimilar from those of the Mississippi 
Valley and Appalachian region and finds nearer affinities in those of western United States and of 
eastern Europe (Russia). 

On the west side of Admiralty island, at Marble Bluffs, 10 miles north of Killisnoo, is a 
wide bi>lt of limestone in which no organic remains were found, though numerous fossils, 
both of upper Silurian and of Lower Carboniferous age, were obtained from the probable 
continuation of the belt on the west side of Chatham Strait. At Taku Harbor on the main- 
land, fossils of Carboniferous age were collected from a limestone belt, associated with slates 
and greenstones supposed to correspond with those of Glass Peninsula. 

CX>NOU>MERATE8, GRAYWACKE8, AND SLATES. 

Between the two foregoing rock divisions and the one classified under the present heading 
there is a considerable unconformity. This important fact, l)earing upon tlie geologic 
history of the whole regi(m, is recognized by a lesser degree of metamorphism in the con- 
glomerates and associated beds than in the mem})ers of the older divisions; by the very 
common occurrence in the conglomerates of pebbles derived from the underlying rocks; 
locally by the resting of certain beds of the conglomerate' upon the eroded edges of limestone 
strata, and by the presence of lower Cretaceous fossils in the younger beds. 

The rocks of the conglomerate-graywacke-slate divisions are folded in with the older 
formations, but the relations which have been stated indicate, first, that the older rocks had 
been con.siderably folded, compressed, and metamorphosed Ix^foro the younger were formed; 
and, second, that similar though somewhat less intense folding and compression followed 
the deposition of the lower CVetaceous beds. 

The fossils which are mentioned in the following pages show that this series corresponds 
in age with the "Mariposa beds" of the *' Mother Lode District" in California, a fact which 
furnishes a key for correlating the geologic events which have a bearing upon the deposition 
of ihe metalliferous veins in the two regions. 

The strata of conglomenite, graywacke, and slate occur at Pybus and Herring bays and 
on the lower end of the island, but they are mainly developed along the shores and on the 
islands of Seymour Canal. Their northern continuation is found on Point Young, and they 
are also present on Portland Island, northwest of Douglas Island. At Yankee Cove,* on the 
mtiinland, about 8 miles south of Bemers Bay, rocks of similar appearance are found which 
may belong to the same series, though they seem to be interbedded with the slate-greenstone 
division. No similar beds were obser\'ed along the north shore of Kupreanof Island. 

Conglomerates. — The conglomerates of this division appear to represent ancient beach 
gravels and consist of an assemblage of greenstone, granite, quartz, slate, limestone, and 
schist fragments interl)edded in a dark-colored siliceous groundmass. In some cases pres- 
suFe hiis flattened the smaller rock fragments and pebbles of these conglomerates, though 
• the larger pebbles or cobbles do not show distortion. ^ The conglomerate varies from a coarse 
sandstone to one with cobbles 4 to 6 inches in diameter. Followed along their strike, the 
beds of conglomerate often pass irregularly into sandstone and slate. Tlie component peb- 
bles are of course older than the conglomerate itself, and this fact proves that such igneous 
rocks as gnmite, greenstone, and melaphyre were present in the region previous to the lower 
Cretaceous peri(Ml of deposition. Fragments of limestone, slate, and greenstone are recog- 
nized as having come from the underlying formations which are now exposed in the region. 
Bull. 287— 06— -J 1 
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Graywacke, — The term graywacke is here employed for a metamorphosed sandstone com- 
posed of quartz, feldspar, slate, and other rock and mineral fragments. It is genenClly a 
tough, compact rock of a dark-gray color. The difference between it and the quartzite of the 
older strata is in the degree of alteration. If this same sandstone had been subjected to the 
same dynamic and other forces which produced the quartzite, a similar rock would probably 
have resulted. 

Slate. — As the sandstones during metamorphism pass into graywackes or quartsdtes, so 
the shales and clays become slates when not so thoroughly recrystallizcd as to yield phyl- 
lites or mica-schists, which are characteristic of the older strata. Tlie distinctive difTerence 
between slates and shales is the possession by the former of a new cleavage that may lie at 
any angle with the original bedding of the rock. Slates predominate in this series, and in 
Pybus Bay and west of Point Young, on the north end of the island, they are exposed for a 
width of nearly a mile. In Seymour Canal they occur interstratified with the conglomer- 
ates and grajrwackes. 

Dike rocks. — Dikes, usually of small size, are abundant intruding the conglomerate, gray- 
wacke, and slate strata both along the bedding plane and cutting it. Their width ranges 
from 2 to 12 feet, and apparently they have no general direction of trend or dip. They vary 
from acidic andesit«s to basic basalts and are of a light-gray to black color. Their texture is 
always porphyritic, and often feldspar or amphibole crystals occur as phenocrysts in the 
groundmass. 

Age. — The geologic ago of these beds is known from fossils occurring in the slat«s on the 
north shore of Pybus Bay and in the conglomerate beds a few miles to the north. The deter- 
mination of these fossils was made by Dr. T. W. Stanton, who reports as follows: 

The specimens of Aucella from Pybus Bay, Admiralty Island, are apparently referable to apecira 
that in California and adjacent States are characteristic of the lower Cretaceous, Aucella piochii occur- 
ring in a lower zone than Aucella craasicollis. The Alaskan specimens probably also come from the 
lower Cretaceous, although strict correlation is rendered somewhat hazardous by the fact that the 
genus Aucella with similar specific forms ranges down into the upper Jurassic. 

These beds are thus open to the same question of exact age as the Mariposa beds of Cali- 
fornia, but the two can Ik* directly correlated with something more than probability. 

NONMETAHORPHOBED ROCKS. 

The nonmetamorphosed rocks are the youngest on the island. They comprise an assem- 
bljige of conglomerates, simdstoncs, and coal seams, together with recent volcanic outflows 
lying unconformably ujx)n the metamorphosed rocks. The presence of the coal beds indi- 
cates that the conditions which obtained during this period of deposition were those of a 
shallow sea, alternating liere and there with swampy land on which accumulated the vegeta- 
tion for the coal beds. That thest; beds were laid down subsequent to the main folding of the 
region is argued from the unchanged condition of the rocks and the slight amount of dis- 
tortion to which the bods have been subjected. Since their deposition movements of the 
earth have caiLsed breaking and tilting of the Ix^ds, but this deformation of the original hori- 
zontal structure is trifling when compared with that of the underlying strata. 

COAL-BEARFNG STRATA. 

Conditions favoring the deposition of coal beds with accompanying shales and conglomer- 
ates begun l)ofore the rlosc^ of the ('n't«cc<.us period and continued apparently without inter- 
ruption through the Eocene epoch or later. Tliii? is inferred from the similarity of the upper 
CVetnrcous Iw^ds on Kupreanof Island and the Eocene beds of Admiralty Island, comparison' 
of which reveals no lithologic or structural difTerences, though the contained fossil plants are 
distinct. 

The riK'ks of this foniiation have no definite strike or dip, but are characterized by fre- 
quent and groat deviations in tlio attitude of their stratification, though the amount of flex- 
ing and faulting is moderate. Tho ooal-l>earing strata occupy an arcA of approximately 36 
scjuare miles at Kootznahoo Inlet, in the west-central portion of the island. 
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On the southern end of the island, at Murder Cove, coal beds also occur, but at this locality 
a basaltic lava or tuff forms the inclosing rock. The relative age of these strata was not 
determined, but if the lava flows of this area are younger than the E^ocene beds of Koots^ 
nahoo Inlet — ^which fact is indicated by the occurrence of the basalt dikes cutting these latter 
beds and by their almost horizontal position — then the coal beds at this point repre^nt post- 
Eocene deposits. Occurring in this way the coal would seem to be of limited extent, as it 
was probably deposited in local basins in the area of lava flows. In all probability the 
woody material from which the coal has been found either grew in these depressions or was 
brought in by streams from some near-by source. Mr. Collier a describes similar. deposits 
occurring on the Yukon, where the volcanic tuffs which contain the coal are more recent 
than the Cretaceous beds upon which they rest. 

Conglomerates. — The conglomerates of this formation consist, essentially, of slate frag- 
ments with pebbles of granite, greenstone, and limestone, varyhig to several inches in 
diameter. All of the component rock fragments can be traced to a local source. These beds 
alternate with those of sandstone and occasional strata of shale. 

Sandstones. — Sandstones predominate in the coal-bearing strata and, like the conglomer- 
ates, they are made up of rock fragments such as slate and limestone, rather than of mineral 
fragments. They are generally soft, containing but little quartz, and of a gray color. Cross- 
bedding — that is, a subordinate bedding inclined to the general stratification — is a charac- 
teristic of its structure. 

Shales. — As sands give rise to sandstones, so, on hardening and drying, muds and silts yield 
shales. The shales of this series contain a high percentage of clay and bituminous matter. 
A small percentage of iron gives them a brown to rusty color upon weathering. They contain 
numerous fossil plants and in places they grade into beds of bony coal. These shnles never 
form wide belts, and the beds are separated from one another by layers of sandstone. 

Coal. — ^The occurrence of coal on Admiralty Island, except at Murder Cove, is in beds from 
3 inches to 3 feet in thickness, interstratified with seams of carbonaceous shale or sandstone. 
The coal varies from a black lignite to a bituminous coal. Its conunercial qualities will be 
discussed under ''E^conomic geology" (p. 147). 

Age. — ^The age of these beds was determined by Dr. F. H. Knowlton, who makes the fol- 
lowing statement on fossils gathered at Kootznahoo Inlet: 

So far as I am able to judge from the fragmentary nature of the leaves they * * * indicate the 
B0-caIlc>d Arctic Miocene as the age. 

The "Arctic Miocene" is equivalent to the EJocene epoch. 

Beds lithologically similar outcropping in Eeku Strait on Kupreanof Island were deter- 
mined by the same authority as follows: 

These plants indicate beyond question that the age is Cretaceous, and I would place them In the lower 
part of the upper Cretaceous, or approximately of Cenomanian age. 

This determination furnishes the later age limit for the period during which the great fold- 
ing of southern Alaska occurred, the earlier limit being indicated by- the presence of lower 
Cretaceous {^AujoeJUa) fossils in the youngest rocks involved in the disturbance. 

SURFACE LAVA FLOWS. 

Subsequent to the Eocene epoch of deposition basaltic eruptions occurred. The greater 
portion of these basalt flows were extruded over the southern portion of the island, filling the 
then existing valleys and submerging the highest mountain tops. These eruptions form a 
series of lava sheets and bedded tufifs having a maximum thickness of 2,000 feet The area 
thus covered has doubtless been greatly reduced by erosion, but at present approximates 240 
square miles. The source of this volcanic material was deep seated, the molten rock reach- 
ing the surface through hundreds of vents and craters. These vents are now occupied by 
the many basalt dikes, which may be observed throughout the area cutting the Eocene and 



a Collier, A. J., Coal resources of the Yukon, Alaska: Bull. U. 8. Oeol. Survey No. 218, 1903. 
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the older strata and sometimes even the lava beds themselves. The positions of the volcanic 
craters were not observed, though Uiat such did exist is highly probable becauie of the inter- 
stratified beds of volcanic breccia and scoria, the occurrence of which would be difficult to 
explain otherwise. The lava beds are not folded, but they show a general dip of 5® to 10° 
NW. The individual layers, which may be recognized on the mountain declivities by their 
difference in color, vary from a few feet to tens of feet in thickness. 

The post-EIocene lavas of Admiralty Island are porphyritic rocks varying in color from 
gray-green to gray-black and in composition and texture from that of a basic andesite to a 
normal basalt. Porphyritic textures are usual, although other textural phases have been de- 
veloped locally. Amygdaloidal structure, with fillings of delessite, chalcedony, cakrite, and 
a zeolite which is probably stilbite, is characteristic of some beds. 

The only mineral components visible to the unaided eye are phenocrysts of plagioclase and 
occasionally pyroxene. • The microscope reveals further magnetite and rarely olivine and 
quartz; also a brown zeolitized glass in several of the thin t^ections. Alteration products are 
calcite, opidote, muscovite, chlorite, and serpentine. The phenocryste of feldspar often 
show marked zonal structure and grade in composition from acidic andesine to basic labra- 
dorite. In the groundmass the plagioclase is usuaUy more acidic. Compared with the 
pyroxene the feldspar occui^s in larger amounts. 

The red surface weathering is a feature which distinguislies these lavas from other rocks in 

the region. 

INTRUSIVE ROC^KS. 

The principal intrusive rocks of southeastern Alaska are diorites, which invaded the field 
during middle Cretaceous time, after the curlier rock beds had assumed their present folded 
condition. They were formed under deep-seated conditions, and have l)een exposed as the 
result of great erosion. These diorites occupy extensive areas on Admiralty Inland, forming 
Ix^lts which interrupt the regular structure of the bedded rocks. The period of invasion is 
determined by the fact that the diorites cut into the lower Creteceous beds, and becau.se the 
.stnicture of the sedimentary rocks has in so great a measure detenniued the boundaries of 
those intrusive masses. Tlic nonmetamorphosed rock beds are known to have l)een depos- 
ited after the intrusion, and numerous pebble^s of the diorito are scattered throughout the 
upper Cretaceous and E<x*ene conglomerates. 

Tiiis rock corresponds in composition and probably in age to the ("oast Range intrusives 
which are de.soril)ed by Doctor Spencer elsewhere in this bulletin (p. 13). 

The area! distribution of the diorite, so far as obsened, is represented on the map, though 
other masses may occur in the unexplored portions of the island. This rock is pnnninent 
along the west shore of the island, where, in two instances, outcrops extend 4 to 8 miles. 
The long axes of the.se belts are usually parallel with the trend of the inclosing formations, 
and some of them probably extend for many mile^ in a northwest-southeast direction. 

Other intru.sive rocks of nuich less areal importance are gabbro, diaba>:e, andesite, and 
basalt, occurring usually in small dikes. While .some of these dike rocks are probably older 
than the diorite masses, many of them are younger, but their relations are not definitely 
known. 

SUMMARY. 

The nx^ks of Admiralty Island, aside from those of intrusive origin, fall naturally into two 
broad divisions, based upon the degree of metamorphism which they show. The older, 
greatly folded and highly altered rocks, wliich cover all but a small part of the island, range 
in age from Silurian to lower Cretaceous and compri.se schi.sts, limestones, .slates or phyllites, 
and gRHMistones in the Paleozoic section, and conglomerates, sandstones or gray waekes, and 
slates in the Mesozoic portions. Both the Paleozoic and the Mesozoic beds are closely 
folded and considerably niotaniorphosed, but the latter have Ix^en altered somewhat less 
than the former and there ran Ik' no doubt that an important unconformity exists between 
thorn. The lower Cretaceous rocks <HTur in a strip along Seymour Canal and at Pybus 
Bay. Fossils which they contain justify their correlation with the Mariposa beds of 
California. 
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The nonmetamorphosed rocks re«t upon the upturned and eroded strata of the older for- 
mations, occurring in two separated areas, about Kootznahoo Inlet and on the island's 
southern end. As shown by fossil plants, the Kootznahoo rocks are of Eocene age and cor- 
respond with the Kenai beds of other parts of Alaska. They comprise conglomerates, sand- 
stones, and shales and contain several beds of coal. The rocks of the second area are entirely 
different in character from those just mentioned, consisting almost entirely of bedded vol- 
canic tuffs and lava flows, though at Murder Cove coal deposits are intercalated with the 
accumulations of fragmental volcanic material. 

Coarse-grained granitic or dioritic rocks, large masses of which invade the metamorphosed 
formations of Admiralty Island, are regarded as contemporaneous with the intrusive com- 
pk?x of the mainland Coast Range. Everywhere throughout southeastern Alaska the invasion 
of these rocks appears to have followed the last important folding, and on Admiralty Island 
the date of this disturbance can l)e fixed as later than lower Cretaceous. The period of 
intrusion was also earlier than Ekx*ene and thus corresponds with the period of granodiorite 
invasion in the Sierra Nevada. 

ECONOMIC GEOLOGY. 
GOLD. 

Although gold associated with sulphides is widely distributed over Admiralty Island in 
quartz veias, there are but few known localities which show such a concentration of the 
metal as to make valuable deposits. At only one locality have mining operations l)een 
advanced beyond the prospecting stage, or, in other words, beyond the annual assessment 
developments required by law. The prospects are few and scattered, and the mineralization 
is widely and irregularly distributed. Along only one line has it been possible to designate a 
mineralized zone of noteworthy continuity. This supposed lx»lt includes the Funter Bay 
mines and the Mammoth group of claims, 12 miles to the southeast, on the divide between 
Young Bay and Hawk Inlet. Some 15 miles farther southeast, on the west side of Seymour 
Canal, 4 miles north of Windfall Harbor, is a prospc^ct which is a possible continuation of the 
ssame lielt, though the inter\ening ground has not l)een pros|)ected. 

Other prosp<'ctJ5 o<Tur at Gambier Bay and on the west side of the island 20 miles north of 
Killisnoo. In the outcrops of the older rock series along the shore numerous mineralized 
quartz stringers and veias are exposed, but in the main these are too small to be of economic 
importance. 

The origin and the date of fissuring, the vein systems, and the clkssification of the ore 
deposits of the Juneau district have been discussed in detail by Doctor Spencer in the fore- 
going pages, to which the reader is referred. Most of the mineral deposits on Admiralty 
Island occur in quartz-filled fissures, usually of no great lateral or vertical extent, or in quartz 
stringers or small veins, interlacing the country rock and constituting stringer leads. The 
permanency of the vein fillings in depth has not been determined by mining, but from the 
nature of the vein fractures it is lielieved that the leads will not change essentially within 
the depths ordinarily attained in mining operations. 

The properties under development are favorably situated, most of them being easily 
accessible from tide water. The availability of water power and the abundant supply of 
timber on the island are favorable to mine development. 

The mines on Admiralty Island have l)een prospected since 1885. The irregularity with 
which they have been operated and the small returns obtained from them make it impossible 
to state the production of this area. However, it probably has not exceeded $15,000. 

DESCRIPTION OF LOCALITIES, 

FTTHTER BAY. 
TOPOGRAPHY AND GEOLOGY. 

Funter Bay forms a harbor on the east side of Chatham Strait, 10} miles south of Point 
Retreat, the northernmost point of Admiralty Island (fig. 38). At its southeast entrance 
and in the bay are several small islands. The largest is Station lal«xvd) %.V>qm\. 1% ^^t^V '\^ 
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elevation; the second in size is Gauge Island, at the head of the l>ay; the others are mostiy 
bare islets and reefs. The surrounding land is densely wooded and hilly, though there are 
some comparatively flat areas. To the southeast are mountains which rise nearly to 4,000 
feet, and on their slopes many of the prospects are located. A cannery, a store, and a post- 
office with weekly mail service via Juneau are situated at the head of the bay on the Dorth- 
east side. The principal mines all lie south of the bay. 

The geology of the region, as noted from the exposures along the shore, is comparatively 
simple. The rocks are essentially highly metamorphosed and intricately folded limestones 
and interstratified greenstone schists belonging to the old metamorphosed complex. Intrud- 
ing these schistose rocks is a series of diabase and andesite dikes from 5 to 10 feet in width, 
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Fig. lis. -Map showing Iwation of mines and prospects at Funter Bay. 

striking generally N. 60° E. Near the contact of these dikes quartz stringers are common. 
Fold.s striking N. '2O°-40° W. and pitching at a low angle to the southeast are prominent in 
tlie l>edded ro<tks. PVacturing has accompanied flexing of the beds and frequent faukingis 
observed di.splacing the strata for a few feet. 

Two systems of quartz veins are prominent. The one on which most of the prospecting 
has been done consists of quartz stringers and narrow Assures strikiDig N. 60** E., withneiriv 
vertical dijjs. The much larger ledges of the second system strike N. 10® W., as shown rt 
the Portage group of claims, 1} miles from the head of the bay and in the prospects on the 
southeast side of Funter Mountain. The quartz ledges are confined principaUy to the 
phyllites and greenstone schists. In the belts of limestone quartz veina are not of oommoD 
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occurrence and at one point a quartz vein which was well defined in the schist pinched out in 
a short distance after passing into the limestone. Following along their strike the ledges 
often change from a vein several feet wide to a thin stringer. 

FUNTER BAY MININQ COMPANY. 

The holdings of the Funter Bay Mining Company include most of the prospects located on 
the south slope previous to 1902. They embrace two large groups aggregating 58 claims. 
The lower group borders the shore line and includes the Tellurium, Uncle Sam, King Bee, Lone 
Star, and other claims. The upper group, about 1 mile from the shore, includes the Moun- 
tain Queen,Washington, Heckler, Patterson, and other less important claims. Most of these 
represent separate quartz ledges which have been developed to a greater or less extent. 

Tlie first discoveries at Funter Bay were the Tellurium group made in 1887 by R. Wil- 
loughby and C. Wier, of Juneau, but development in excess of the minimum legal requirements 
was not begun until 1894. In that year a Huntington revolving mill and a Frue vanner 
were installed at the Tellurium mine in order to thoroughly sample the ore, and favorable 
returns were reported from this experiment. In the following year the Alaska Willoughby 
Mining Company bonded the property and installed a 10-stamp mill with four Frue vanners. 
They continued operations in 1895-96 and later sold their properties to the Funter Bay 
Mining Company, which continued developments on the many claims. In 1904 this company 
failed to do assessment work and many of their holdings were relocated by outside parties. 

The Tellurium ledge, located close to the water's edge, is a quartz-fiUed fissure crosscutting 
an amphibole-schist country rock. It varies from 3 to 10 feet in width and has been traced 
for several hundred feet in a N. 65° E. direction. The greater part of the gold contents is in 
a free state, the rest l)eing associated with pyritc and pyrrhotite. Calcite occurs with the 
quartz as a gangue mineral. Telluride minerals are not known to occur. On the Lone Star 
claim, to the east, a quartz vein parallel to the Tellurium ledge has been opened by a 60-foot 
tunnel. Two other ledges on adjoining claims have been exposed by short cuts, but their 
extent and value are still undetermined. The underground workings of the lower group of 
claims have been confined principally to this Tellurium ledge. It has been opened by two 
shafts, each a hundred feet in depth, with a connecting drift. It is reported that 1 ,800 tons 
of ore of a good average value have been mined from the ledge in open trenches and under- 
g^und. 

A wagon road more than a mile in length leads from the lower group over a swampy tract 
60 feet above tide water to the foot of the steep mountain slope where the claims of the upper 
group begin. The uppermost workings of the Heckler group lie somewhat more than 2,000 
feet above tide level. The developments of these upper ledges consist of various open cuts 
and prospect shafts. On the Patterson claim a 70-foot shaft has been sunk on a quartz ledge 
several feet wide. The work on the Washington claim consists of a short tunnel following a 
2>foot ledge. On the Heckler claim a tunnel 50 feet in length exposes a narrow ledge at 900 
feet elevation. At an altitude of 2,000 feet on Heckler No. 2 claim a large cropping of 
quartz has been explored by a tunnel and open cut, and at one point this vein is said to be 30 
feet in width. Its length has not been determined. 

Adjoining the upper group of claims of the Funter Bay Mining Company on the south is 
the Geyser claim, with a tunnel 275 feet long, and the Tingwalla claim, with a tunnel 125 feet 
long — both on narrow ledges which in places are represented only by thin seams of quartz. 

KEYSTONE GOLD MINING COMPANY. 

The property of this company, generally known as the War Horse mine, is located 1 mile 
southeast of the Tellurium group, close to the shore of Funter Bay. 

Tlie Keystone Gold Mining Company undertook the development of this property in 1897 
and again in 1900, but since that time no important improvements have been made. The 
quartz ledge, which averages about 2 feet in width, is rich in free gold finely disseminated 
throughout the quarcz. The workings consists of two shafts 48 and 125 feet deep, besides 
320 feet of drifting <dong the vein. Shipments of sorted ore are said to have yielded over 
$100 per ton. 
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PORTAGE GROUP. 

The Portage group is situated about 2 miles from the head of Funter Bay, from 400 to 700 
feet elevation. At the lower workings is an irregular vein apparently composed of a succe»- 
sion of lenticular quartz masses inclosed in slate. The strike of the lead corresponds with 
the northwest strike of the slaty structure, the dip being nearly vertical. The vein carries 
considerable p>Tnte and chalcopyrite with small amounts of galena, but assays are said to 
show that the ore b of low grade. A small shaft and open cuts expose the quartz at several 
points. Up the hill above these workings prospecting was being done on a belt of mineralized 
schist similar in appearance to that which has l)een more fully exposed at Ytmng Bay. This 
is exposed across a width of 30 feet and has a N. 10° W. strike and dip NE. 65°, the ftxit 
wall being defined by an unmineralized and massive greenstone, the hanging wall by a 
gradual decrease in mineralization. 

YOTJHO BAY. 

The continuation of the Funt<»r Bay mineral belt is probably represented by the Mam- 
moth group of mines, situated 12 miles southeast of Funter Bay and 4 miles south of 
Young Bay, at 2,600 feet elevation (Fig. 39). The ore deposit, however, differs from most 
of those at Funter Bay in that the schist country rock is heavily mineralized, while quartz- 
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Fio. 39. -Map showing location of Mummoth group. Young Bay. 

filled fissures are of very minor importance. The strike of the schistosity is N. 25° W. 
and dip NE. 75°. The schist is heavily impregnated with pyrite across a width of a few 
hundred feet, and in addition the rock is traversed by many narrow seams filled with galena 
and sphalerite. With those minerals native gold is sometimes observed. Developments 
comprise h tunnel 165 feet in length and many surface pits and trenches. During the sum- 
mer of 1905 a careful sampling of this mineral belt was made, but the results are reported 
as unfavorable. 

SEYMOUB OAKAL. 

On the west side of Seymour Canal, 4 miles north of Windfall Harbor, a deposit of copper- 
bearing pyrite is exposed in a quaitz-mica schist of sedimentary origin. These sulphides 
have been introduced with veinlets of quartz along the strike of the schist and form a mineral 
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xono 20 feet in width. This is located close to the water's edge and has been prospected Ijy 
a 60-foot shaft and a 25-foot drift crosscutting the ore body. The low percentage of cop- 
per and small gold values in the ore have not encouragt^d further developments. The 
extent of the mineralization along the strike has not l^een determined. 

OAMBIES BAT. 

At the head of Gambier Bay, a wide inlet south of the entrance to Seymour Canal, several 
mine locations have bei^n made. On the north slope of Cave Mountain, which forms the 
divide l)ctween the two arms, is thelJrown prosp<»ct, ]<x'ated 1,(KK) fwt alwve tide water. 
The ore deposit is inclosed in a calcan»ous schist count r\' nwk and <'onsists of a ledge in 
places several feet in width, striking northwest, pnnillel with the side of the mountain. The 
ledge has been exposed by an open cut 2«5 feet in length and also by 8<»veral smaller cuts, 
which show that it is continuous for more than 200 feet along its strike. The ore lM)dy has 
the appearance of a brecciated limestone partly replaced by quartz stringers and by small 
masses of pyrite and chalcopyrite. A few assays were reported which gave small values in 
both gold and copper, but an average sample of the vein has not yet l)een t4<sted. 

On the south slope of Mount Gambier, opposite the Brown prospect, hx'ations were made 
on both copper- and gold-l>earing ledges by Mr. F.Cook, but the development is slight, and 
nothing has been done upon the claim during the past few yeara. 

USHEKT POnfT. 

Southwest of the Funter Bay mineral belt is a second zone, along which ore deposition 

appears to have occurred. This is exposed at Point Hepburn and 1 mile east of Fishery 

Point, where the President group of four claims is located. On this group, situated 250 feet 

above sea level, three ledges composed of quartz ahd mineralized schist have lxH»n discovered. 

These are reported to average 30 feet in width and art* separated from one another by two 

narrow belts of barren schist. The ledges follow the tn'nd of the countr}' ro(*k, striking 

northwest and dipping southwest. Tlie sulphides contained are principally pyrrhotite, 

pyrite, and chalcopyrite, accompanied by small amounts of galena and sphalerite. Several 

cuts expose the ledges on the surface and a shaft has been started to investigate them in 

depth. 

CJOAL. 

The existence of coal beds on Admiralty Island has l)een known for many years, and early 
though unsuccessful attempts were made by the Navy Department to lo(>ate workable 
deposits here. Later in the nineties considerable private prospecting was undertaken in 
Kootznahoo Inlet, north of Killisnoo, and at Murder Cove, east of Port Gardner, resulting 
in the loctation of various coal seams. In 1895 Dr. W. 11. Dall visited the prospects in 
Kootznahoo Inlet and has given a detailed description of them. a At this inlet (si>e PI. 
XXXV) the coal beds are interstratiiied with conglomerates and sandstone, and vary from 
a few inches to a few fwt in thickness. The physical character of the coal varies with the 
locality. As encountered in mining it is usually crushed and of a somewhat granular struc- 
ture. Large masses break rapidly into small fragments and disintegrate after short exposure 
to the air. The coal is of a brown-black to black color; it usually has a dull luster and an 
uneven to semiconchoidal fracture. *\s noted by Dall, grains of fossil rc»sin or amber are 
abundant in some of the coal seams, and it is stated that the extraordinary heat generated 
by the combustion of this resin rapidly destroys grate bars and l)oiler pipes. 

The following table of analyses is taken'from Doctor Dall's report: ft 



a Dall. W. H., Coal and lignites of Aliiaka: Seventeenth Ann. Kept. U. 8. Oeol. Survey, pt. 1, 1890, 
pp. 7G»-g06. 
b Op. cit.. p. 783. 
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Comparison of Kootznahoo coals. 



Claim. 

McCIuskoy 

Sepphagen 

Point Sullivan 

Mitchell 



Mois- 
ture. 


Volatile 
matter. 


Fixed 
carbon. 


Ash. 


2.44 


44.75 


47.93 


4.88 


1.66 


35.40 


31.80 


31.14 


.82 


21.8- 


41.80 


41.80 


2.37 


31.73 


35.01 


35.01 



Salpbor. 

0.67 
..« 
.51 
.47 



f^'^tl Lava breccia 



--£oal 
—Yuff 



It will be observed that the percentage of both moisture and sulphur is very low. This 
low percentage of water is due to the fact that the coal samples were not sealed. The high 
percentage of ash is noteworthy, and with but one exception — namely, that from the 
McC^liLskey mine — the supposed coal seams may be regarded as carbonaceous shales. From 
the character of the coal not^d by the writer at the McCluskey mine it appears that the above 
analysis does not represent the quality of an average sample and that the percentage of ash 
should be higher. 

Many thousands of dollars have been spent prospecting the Kootznahoo deposits, some of 
the miners having the idea that the narrow coal seams would become wider in depth or that 
the small l)eds were derived from more extensive deposits below. There is, however, no 
foundation for this supposition, and the contrary is more likely to be the case. Most of the 
properticM have been abandoned, and no work was done during 1904-5. 

At Murder Cove the inclosing rock of the coal 
b?ds consists of basaltic tuff and lava. On the 
surface this volcanic tuff and breccia is much 
decomposed, and is locally termed a sandstone 
or conglomerate. This occurrence has aln^ady 
been described under the heading "General 
geology," and a di.scu.s.sion of the economic con- 
ditions follows. 
-Coal 

DESCRIPTION OF LOCALITIES, 
KU&DER COVE. 

Murder Cove forms a narrow inlet 2 miles in 

length in the southernmost portion of Admiralty 

Island. Just inside the entrance of the bay are 

several i.slands, beyond which the channel contracts to a width of 100 yards and then opens 

to fcmi a sheet of water which at high tide is half a mile wide and a mile long. This inner 

bay forms a well-protected harbor for vessels of moderate size. 

Tlje first discovery of coal in this vicinity was reported in 1868 by Capt. J. W. White, of the 
United States revenue strainer Waipmnda, but it was not believed to exist in commercial 
quantities. Ijater, in 1885, the coal seam now exposed was discovered and opened by two 
tunnels over a hundred feet in length, but the beds proved to be broken and faulted, though 
the coal was of good quality. This deposit is located 500 feet above sea level and 2 miles 
f mm the head of the hay. In 1900 developments were again renewed by the present owners. 
The coal i.s bituminous, with a low percentage of ash and no visible amount of "sulphur.*' The 
beds have been slightly folded and crushed and in mining the coal breaks into small frag- 
ments. The coal lies in three l)enches, separated by narrow seams of tuff and impure coal. 
The total width of the seam averages 5 feet and that of the partings about 1 foot. Both the 
floor and roof of the coal beds are of an indurated basaltic tuff, so that but little timbering is 
necessary (fig. 10). 

The above section through the coal bed was taken at the head of the inclined shaft. The 
trend of the bed follows the curvature of the drift shown in the diagram of the workingb, but 
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it has not been traced boyond thes.-* limits (fig. 41) . The inclined shaft followed it at an angle 
of 25® for a distance of 100 feet, at which point the coal bed was found to be displaced. The 
shaft was continued at a soraewliat steeper angle for 80 feet and at this depth the surrounding 
rocks were crosscut and the coal bod was relocated. During the writer's visit to this prop- 
erty the shaft was filled with water, no work having hocn done within the past thix?e years. 

It is very doubtful whether this property can ever make a profitable mine. The cru.shed 
nature of the coal and the irregularity of the structure are unfavorable, a.s well as the situation 
of the deposit. Before shipments of the coal can bo made a tramway from the mine to the 
shore must be built and a wharf erected. These conditions do not encourage further 
developnvnt at Murder Cove. 




Fig. 41.— Plan «( mine workings ut Murder Cove. 

KOOTZHAHOO INLET. 

TOPO«RAPHY. 

Kootznahoo Inlet, comprising an area of about 15 sTjuare miles, is an intricate group of 
narrow passagt^, lagoons, and bays, on the eastern shore of (liatham Strait, having its 
entrance 3 miles north of Killisnoo. (PI. XXXIV.) It is full of rocks and n»efs, and the 
tidal currents rush with great velocity through the narrow passages. Navigation .should Ix; 
attempted only by small vess<»ls of short length and ready turning qualities, and by them 
only at slack water, under the guidance of a pilot thoroughly acquainted with the inlet. The 
acx'ompanying map, for which the writer is indebted to the Coast and Geodetic Survey, 
presents the shore line and reefs of Kootznahoo Inlet with much accuracy. On it the loca- 
tion of the coal seams and prospects has been designated. 

The general elevation of the surrounding land is less than 100 feet, and the channels seldom 
exceed 20 fathoms in depth. At the head of Mitchell Bay is a narrow entrance to several 
salt lakes, which, b(»cause of the tidal currents, can be entered only at high slack water. 
These continue inland for some miles, and from the northernmost lake a low area extends 
across the island to Mole Harbor. 
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The art'al extent of the coal-bearing rocks is represented on the map by a dotted line. They 
are underlain and surrounded by rocks of the limestone-schist scries, previously described. 

MITCHELL BAY. 

There are two coal prospects in this bay. On the east side of Diamond Island an inclined 
shaft 30 feet in depth exposes a bed 2 to 3 feet in width, intcrstratified in the sandstone. 
The strike of the beddinrr plane is N. 52*» W. and the dip 45^ SW. (PI. XXXV, A). The 
coal is of poor quality because of the slate mixed with it. 

In a small bay just north of the entrance to Davis Creek a 3-foot bed of coal containing 
several shale partings has been prospected by a tunnel 28 feet in length. (PI. XXXV, B). 
The strike at this point is N. 40° W. and the dip 35° NE. In the shale many fossil plants 
were obtained. 

Lighter Creek forms a narrow arm southwest of Mitchell Bay. Near its mouth the Meade 
and Mitchell seams are exposed by short tunnels, and 1) miles to the southeast is the Bright^ 
man and DeGrolT seam. None of these are of value, and all of them have been abandoned. 

KANALKOO BAT. 

The only locality in Kootznahoo Inlet where coal hafi been found in beds of considerable 
thickness is in a small cove on the south side of Kanalkoo Bay. This is generally known as 
the Firestone or McCluskey claim. The surface croppings are along the beach, where the 
iK'ds were first prospected by narrow ditches. These exposures are now mostly concealed 
by sand and gravel wash. The developments include an inclined shaft 180 feet in depth at 
an angle of 35°, following the coal bed. At this depth the deposit is reported to have a total 
width of 12 feet, containing about 7 feet of coal and 5 feet of interliedded shale. When this 
property was vLsit^ed the shaft was full of water, no work having been done during the last 
few years. 

FAVORITE BAY. 

At Sullivan Point, near the entrance to Favorite Bay, a shaft was sunk on a coal seam 
from 2 to 3 feet thick. At a depth of 80 feet the wndth of the vein did not increase, and work 
wiLs stopjX'd. 

On the east side of Favorite Bay is the S<^pphngen claim, which consists of a worthless coal 
seam exposed close to the water's edge. A small shaft was sunk here, but the property has 
b<H»n abandoned .since 1895. 

SUMMARY. 

The coal deposits of Admiralty Island have no present or prospective commercial value. 
This statement is based on the thinness of the coal beds, their irregularity of structure, tl" 
cnished character of the coal, and its poor quality. 

MAIiBLK. 

The limestone belts of Admiralty Island have been noti^d on the geologic map. Certaii 
parts of these mass<'s have l)een converted into marble, some of which is sufficiently massiv 
and even grained to make an excellent building stone, even if not fit for ornamental purpose 
finiKe slabs or columns probably can not 1h» obtained owinj; to its systems of joints. On t! 
^ -^ifalty Island, opposite Tenakee Inlet, a mass of marble forms the shore ro 
•«-• ..r-possible, and for this reason it may prove to be 
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Anderson claims, description of 55 | 
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Andesite. occurrence of 146 

Apache mine, description of 41 

Aplites, occurrence of 15 

Apollo claims, development on 45 

Arsenic, occurrence and description of 37 

Arsenopyrite, occurrence and description of. 36, 61 

Aucella, occurrenceof 144, 145 

crassicollis, occurrence of 144 

piochil, occurrence of 144 

Aurora Borealis mine, development at... 132-133 

B. 

Bald Eagle mine, description of 44 

Baranof Island, fossils from 10 

Basalt, dikes of 105 

mineralization by 114 

occurrence of 19, 146 

See alto Lava. 

Beach group, development of 47 

Becker, G. P., on alblte-dlorite 89 

on basalt dikes 114 

on Treadwell mines 93 

Bed-rock series, correlation of 10 

Bemers Bay district, description of 134-137 

development at 135-136 

geology of 136-137 

map of 135 

pockets in 38 

production of 136 

veins in 24,27,30,137 

view of ." 134 

Bemers Bay Mining and Milling Company, 

development by 135 

Bessie claim, description of 133 
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Cave Mountain, mine on 151 

Chaik Bay, marble at 154 
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Channels, navigable, location and character 
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Chichagof Island, fossils from 10 
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oectnTBiir* of 1M-I4x I31-l»« 

Cottfft Raa^. T>v <«f € 
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cflmribitirt!: c1 15-16 
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distribotioQ of 1I.12.14-15 

dikrs in 15 
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mizMrmlizAtion of 15.25 
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CoDccntratM. c^iArarto- of 37 

gold in 37 -» 
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fflvCT- in 37-3R 

Conc«ntratina. effects of 21 
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di5tribation of 10 
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Cook. F.. loc-ations by 151 

Copper, fnx-unrnce of 21-22 

ores of 31-32 

Copper Streak rein, dearription of 53 55 

section nf . figure showing 55 
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Cowee Creek, mt-ks on 89.90-91 

Crumpling, figurv shoning 75 

Crystal mine. dei*Tiption of 47-48 

Curie. J. H.. on Treadwell mines 93 
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Dall.W. H. on Admiralty Island r«»»l ... 151-152 

Davies. J. D.. information from 93.1.10 

Dawfum. G. M.. on Tread well mines 93.101 

Deformation, oof-urrence of 20 

prevalem-e of 9 

Diabatv. occurrence of 39.61. 146 

Diamond Island, coal prospect on 154 

coal prosf>cct on. view of I.")© 

Dikes, faulting: of. figure showing 104 

intnision of 19 

miniTalization of 90-91 

rK-<urrence of 12, 1 1. 18, 144 

Dioritc p«)rphyry, dikes of 88 

Diorjtcs. alteration of 29 

ana'ysi's nf 63 

fl«»sfrii)t ion of 13-14. 146 

invasion of 19 

into jrrc<nstono. flpiirc showing 99 

iK-currr-nci' «.f II , 16-17. 141 . 146 
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Dip, amount of 13 

DfK-tor mine. 'Ic^ription of 41 

DojrtrnitP, "•( urn-n'o atul <l«»siTii»tion of 3i 

Dougljis lMlan«l. drvj'lopment on 3 

goojoKV of S6-89 

impn'>rnalioii of 90 93 

nu'tasomatisni on 24.31 

nilncral lodes on Sf>^ 9,3 

niinc.N on i^3-l 1.') 

ores of 24, 2o 
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E«gie Rivvr. de«niptlon of 129-131 

fSBotoRFof 129-lJO 

omof 38,139 

topofgnsphj of 13 

TaDey o€. riew of 6 
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Ejigle River Mining Company, develop- 
ment by 130-131 

Rastcni Alaska Mining and Milling Com- 
pany, develofmient by 38 

Ebon- Gold Mining Company, development 

by 5W9 

Eboer mine, description of eM» 

development At * 

dikes in. fifciito showing «7.ffl 

geology <rf ^^ 

prodnetioa of <.• 

ores of *!•* 

sections of ^ 

silver in 61-6 

stringer lead in. view of ® 

structure at. figures showing ^> 

Electnim, occurrence and deaxiption of . . . . 35.i» 

Elevations, examples of 5 

Endicott Arm. description of <3 

lode mining on 44-<5 

Epidote occurrence and description of 3» 

Erosion, effects of 21.S 

Eureka mine, description of 136. 137 

Evening Star mine, description of <1 

F. 

Farming, character of ' 

Favorite Bay, coal at 1^ 

Feldspar, occurrence and description of . . . 34, 10 

Fiords, location and charwter of • 

Fish Creek, description of * 

Fishery Creek, mines on 151 

Fractures, age of ^ 

definition of 27 

description of '•' 

formation of 20^21. 114 115 

impregnation from 31 

origin of * 

relations of * 

See also Veins. 

Friday mine, desiTiptlon of *' 

Fnntcr Bay, description of H7 150 

geology of 1** 

lodes of 147,14!i-l» 

map of 1* 

Fimtor Bay Mining Company, claims of . . . . 1* 
Funter Mountain, claims on 1* 

G. 

Oftbbro. description of ^^ 

ocrurrence of 12, 18. M^ 
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tna, description of 36 

occurrence of. 36, 40, 45, 56, 61 , 62, 73, 100, 1 19, 134 

nbler Bay, marble at 154 

mines on 151 

iguo mineral;), descriptions of 33-37, 109 

•side, O. W.. development by 50 

on main lode system 26 

(tineau Channel, view of 6, 92 

>graphy, outline of 4 

)logic iiistory, account of 10-21 

>logic map. See Map, geologic. 

►log>', economic, a<*count of 21-137, 147-154 

dcsi'riptlon of, by localities 3H-137. 147-154 

general features of 21-38, 147 

Sre cU*o particular localUies: Gohl; Cop- 
per; Marble. 

►logy, general, account of 0-21. 139-147 

See al«o particular localities. 

'ser (laim. development at 140 

ty, O. H.. fossils identlflwl by 10, 143 

cier Bay, fossils from 10 

cier mine, development in 51 

map of 52 

sections of, figures showing 53, 51 

workings of, figure showing 54 

cier veins, description of ."iO, 52, 53 55 

plans of, figures showing 53, .>5 

stereogram of, figure showing 54 

ciers. locution and chunu'tcr of 6 

Id, concentration of 21 

discovery of 2 

occurrence of, by localities, descriptions 

of 38-137, 147-151 

mode of 33,35, 109-110, 147 

production of r 2,147 

See also particular localities; Ores; Ore 
deposits; Ivodes; Placers. 

Id Creek, cascade on, view of 66 

cleavage and crumpling on, figure show- 

iiiB 75 

description of 56 

geologic maps of 5(i, 66 

geology of 57, 60-61 

gold on 2 

lode mines of, descriptions of 63-77 

ores of 18.37,61-62 

veins of 27,28,32,62 

placer mines of, classification of 77 

description of 77-85 

development of 3,58-60 

gold contents of 79 

growth of, figures showing 80 

origin of 78-79 

production of 4,59-6<i 

map of 80 

■ metasomatism on 62-63 

production of 59-60 

profile of, figure showing 81 

prospects on 75-76 

rock sImIo on, views of 80,84 

stringer lead on, view of 68 

topography of 56 

•views on 72, 80, 82, 84 

»ld Creek delta, description of 85 

goldin 85 

>ld Creek district, geologic map of 56 

Bull. 287—06 12 



Pace 
Gold Creek district, history of 57^9 

metasomatism in 29 

veins in } 23 

Gold Creek-Mount Juneau region, geologic 

map of 56 

Gold mining, history of 2-3 

production of 4 

Golden River Mining Company, develop- 
ments by 43 

Gould and Curry mine, veins of 50 

Granite, occurrence of 14 

Granite CiVek, description of 56 

Graphite, occurrence and description of. 17,35,50 

Gravlna series, correlation of 10 

Graywackes, description of 144 

distribution of 10, 143 

Greek Boy claims, description of 134, 136-137 

Greenstone schists, description of 18 

See also Schists. 
(Jreenstone-slate band. See Slate-green- 
stone band, 
(rrcenstones, description of. 18, 87-88. 97-99, 141-142 

distribution of 9-10, 12, 18. passim 38-137 

Ser also Slate-greenstone ban<l. 
( f rindstone Creek, geology on 48 

gold on 48 

Groundhog group, description of 73-74 

development at 73 

geology at 74 

; ores of 74 

I production of 73 

J "■ 

I Hallam claims, description of 

development at 

geology of 

section of 

I figure showing 

' veins of 

Harris, Richard, gold found by 

Harris claim, veins of 

Harris mining district, establishment of . . . 

Heckler group, development s at 

Helns, B., mine found by 

Helvetia Gold Mining Company, develop- 
ment by 

Herbert River, description of j| 

II istory , geologic, account of ^ 

Holkham Bay, gwlogy at 

lode mining at 

map of 

ore deposits at 

placer mines at 

topography at 

Holkham liay claims, development of 

Hornblende, occrurreno* and description of . 

I- 

Icy Gulch, profile of, figure showing 

Impregnation: Ste Mineralization. 

Iron, occurrence of '. i . 
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JohnMn Mill and Mining Company, devel- 
opment by 58 

Jolinson mine, deflcriptlon of 137 

Jualin mine, production of 138 

Jualpa Mining Company, development by . . 59 
Srr also Last Chance Hydraulic Mining 
Company. 

Juneau, climate at 7-8 

founding of 2 

proi«pects near 7^77 

region of, geologic map of 12 

view of 6 

Juneau, Joe, gold found by 2 

Juneau gold belt, geography of 4 9 

geology of 9-21 

geology, economic, of 21-137 

location of 4, 27 

paper on 1-137 

map of .'». pocket. 

description of 7 

map, geologic, of Pocket. , 

ore deposits of 22-38 

descriptions of 38-137 

ores of 33-,'W 

K. 

Kanalkoo Bay, coal at 154 

Katzehin River, prospecting on 25 

rocks on 14 

Kensington mine, description of 13fi, 137 

Ketchikan district, a>p|>er \n 22.31 32 

gold in 22 

Ketchikan series, corrrlatiini of 9 

Koystono (JoM Mining Company, develop- 
ment by 149 

Killisnoo, climate at 7 8 

Kinzic. R. A , on TreadwcU mines 93 

Knowlton, F. II., on Admiralty Island rocks 145 

Kootznahoo Inlet, coal at, analyses of. 152 

coal-bearing beds at 140, 144, 147, 151, 154 

description of 153-154 

map of 150 

rocks at 1 44-145, 147 

unconformity at 140 

Kowee Creek, description of 133-134 

geology of 27. I3:<-134 

topography of l.'W 

veins of 124 

Kuiu Island, fossils from 10. Ift 



Last Chance basin, casi-ade above, view of, . (ft) 

rock slide above, view of 80, 84 

\news of 82 

Lust Chance IlydrfloJit' Mining Cofnp/rti.'f, 

dovelolnheiif by.....,,. 83 

placer of ...-.,.....,....,. .V), 8.S 84 

map of ..J. :....-........».. M 

origin of ....,.....,,.. 81 

sections of, figiifei* .showing. ........ 84, 85 

Lava, description of . j .». i ,.»,...., ^ ,.,.,... , i46 

distribution of .• ,..:...... l4;V14ri 

Lemon Cret'k. description of.. ...•...,. 117-118 

geology of 1 IS 

map of. figiire showing 120 

placers of 1 19-120 
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Lemon Creek. sectioDB at, figures showing. . ng 

topography of ll'~\\i 

veins of ug-ng 

Limestones, description of \^ 

Lindgren, W., on metasomatism 29, ] 1^-114 

Literature, list of 1.2 

Little basin placer, description of jq 

Lode system, definition of 23 

Lodes, descriptions of 40-42,44^ 

Lone Star claim, development at 149 

Long Island, fossils from 10 

Lurvey amphitheater, description of 7M0 

Lurvey placer, description of go 

Lynn Canal, description of q 



McCluskey mine, coal of 152,154 

McGinnis Creek, description of 12a-l24 

geology of m 

placers of 123-lM 

veins of 12( 

Magma, dioritic, hypothesis of ao,3i 

Magnetite, occurrence and description of.. 37,iqq 

Mallory , C. D., information from m 

Mammoth group, description of 147. IV 

map showing 1.% 

Mansfield Gold Mining Company, placer de- 
velopment by 123-124 

Maps, description of 5,7, 11-12 

making of 1 

of Bemers Bay region l% 

of Funter Bay i*m 

of Glacier mine 52 

of (iold Creek 8D 

of Juneau gold belt 26. pocket. 

of Holkham Bay region 43 

of Kootznahoo Inlet !30 

of Mammoth group ISO 

of Port Snettisham region 46 

of Salmon Creek- Windfall Lake region. 120 

of Sheep Creek region 49 

of Silver Queen mine 52 

of Silver Queen group 51 

of Trcadwell mine workings 92 

of Windfall Creek gravel beds 127 

of Windfall Lake-Salmon Creek region. . I2D 

of Windham Bay region 40 

of Yoimg Bay liO 

Maps, geologic, description of 11-12 

of Admiralty Island 138 

of Juneau gold belt Pocket. 

of Juneau region 12 

of Treadwell mines region W 

Maps. Inde?:, of Juneau gold belt 6.15 

Marble, description of IM 

distribution of 10 

Marble Bluffs, fossils at !« 

Maripositc, occon^nci? and description of.. 34 
Mellen Mining and Maanfactoilflg Company. 

development by la 

Mendenhall River, dMwriptlon of 12i-i> 

geology on v.^ 121-iS 

topography on ... » .« v i ......#. . l W 

Metallic miner ftlfc, d<*0driptions of ^ r 

Metaniorphiftm, deiicilption of v 15 

occurrence of 1' 
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Met&morphisxn, prevalence of 9 

Metaflomatism, evidences from 29 

occurrence of 24 

Mexican mine, ownership of 93 

product jim nJ 95 

Ktca^ oocunierw?** t^mi ilc-rttrLptlon of 34,62 

Middle Fl*l pUrrr rl,*H-ri y\\m\ of 82 

*>rtglnof. R2^83 

MlldtPd cUtms, description of 41-12 

MO! Crt-ffk. pro!irrt?tl cm 118 

Mineral npsoiircesf invf!!rt1e&tjnr) ( f 1 

JJJncmlirjition, dppth of 32-^ 

dintri hiitiMii of 21-22 

history of 20 

oenirrence of 15, 17 

process of 31 

zones o f 2 1 22 , 25 

See also Ore deposits. 
Minerals. See Oangue Minerals: Metallic 
minerals; particular minerals. 

Mines, description of Passim 38-137 

location of 26 

map showing 26 

See also particular mines, localities, etc. 

Mitchell Bay. coal at 154 

coal at, views of 150 

Moliiwk'TiltP, owurtvnw ARf! description of. 36, 111 

Montana Creek, description of 124-125 

geology of 124 

placers of 124 

veins of r24-l25 

Morainal deposits, gold in 85 

Mount 111 iH'tHi tfokl ('TT*k region, geologic 

m^poi 56 

Mount Biimduwi, aititud** of 5 

llc)itntii.i(iti, i^hftrai^tt^r of 5 

Murder Cove, coal beds at 147, 151, 1.52-153 

description of 152 

workings at, plan of 153 

N. 

Navajo mine, description of 41 

Nevada Creek, mineralization on. 24,31,90,91,92 

ores on 21 , 25, 31 

veins on 31 

Nowoll flold Mining Company, <levplop- 

mentby 3,.>1,58->W 

p1»?pr of 78, 79. 80-82 

origin of 81-4*2 

stages in. figures showing 80 

Nugget Creek, description of 120-121 

placers of 120-121 

o. 

Oceanic Mining Company, claims of 45 

Olds. John, placer work by 124 

Ore deposits, character of 22-24 

classification of 22 

depth of ^-Xi 

description of 22-33 

fractures in 27-2^ 

origin of 2R-.11 

permanence of •. . . .t2-33 

relation of, to structure 24-27 

See also Placers; Veins; Ixxles; Ores; etc. 



Ores, character of 33 

classes of 105 

descriptions of .%'i-38 

tenor of 37-38, IWi 

See also Minerals; Ore deposits, etc. 

Orpiment, occurrence and description of . . .17, 109 

P. 

Palache, Charles, on Tread well mines 93 

I'jtris liMl!", (ihf < I TA of 3 

Pattf rson v\i\ i n i , development at 149 

ivtrr^ w - .rl of 1,7 

Peterson claims, description of 126 

Peterson Creek, description of 12.'>-126 

geology of 125 

lodes of 1 26 

PhylliteH, clfsn-riptlon of 142-113 

See tttftt ^ifttest^ 

l'1rtit*r^. i-],i-.'in<'jifiL*n of 77 

description of 77-78 

origin of 78-79 

See aho particular localities. 

Pllrji tloRr occurrenff of 13 

Portnifjlfiii* district, gf*ld of 1,3 

Port ^inr-tHshiiRi, de*Mlfft|on of 46 

geology on 46 

lode mining at 47-48 

map of 46 

ore deposits of 47-48 

topography at Hi 

Portace clsims. dest*ription of 148 

Portagp frnntp, ilpvciEiiimcnis at l.W 

i'ortl/iiifl-AlnHkjt <inj<l Mining Company, 

(lovelopmont l)y 1,^5 

Portlands n Jill I finwtripLjihn of 6 

Portland inlinps. di^fw'ripTirm of 45 

Powers rni k, plj^'f^r miniini;.^ on 2,45 

Prince of Wales Island, copper on 33 

rocks on 10 

Pybus Boy, fossils from 10, 144 

marble at 1.54 

Pyrargyrite, occurrence and description of. . 37 
Pyrite, occurrence and description of. . . 35-36, 109 
Pyrrhotite, occurrence and description of . . 36,37 

Q. 

Qiiartz. occnrrence and description of 33, 109 

Quartz C w»k. development on 3 

Quartzltes, de«vription of 142 

R. 

Rainfall, amount of . . , 8 

Ready Bullion mines, development of 3 

production of 4 

Realgar, occurrence and description of .'<7. 109 

Ready Bullion mine, albite dike in. figure 

showing 108 

ore from, view of 94 

ownership of 93 

production of 95 

S^^ahn Tr^ArSwrij group. 

Reagan prospect, description of .V>-^ 

Red Wing claims, development nt 40-41 

Rex claim, de^ription of 1.T2 

Rhine Creek, geology on 48 
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Rock masses, imprpgnation of 24. ,'il 

Rocks, character and distribution of. a-3l.l.Ti)-14*) 
See also 0<>olofry. 

Rocks, bedded, character of 9-11. i:iJV-i40 

Rocks, ifai<H>us, occurrence and description 

of Ifi. 18 

Rockr*. intrusive, occurrence and character 

of n.l2.14« 

Rbcko, metamorphoded, dewrlption of . . . 14(»-144 
Rutile, occnirrence and description of . . . 3.1-/J4. 109 
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Salmon Creek, description of 116 

geology of 116 

lodes of 116-117 

placers of 116 

prospects on a nd near 76 

topography on 116 

Salmon flsheries, location of 

Sawmill Creek, gold on \M 

Schists, description of 16. 18, 1 42 

distribution of. 0-10,11-12, 16,2,'i.p.as.sim 8-l.?7 

gold in .'JIM'* 

mineralization of 16-2.'i 

Schuchert, C. , fossils identified by 10 

Sericite, occurrence and descript ion of M 

Serpentine, occurrence of 87 

Seven Hundred Foot mine, dikes in 114 

ownership of %\ 

production of % 

See also Treadweil group. 

Seymour Canal. minoralizHtion on 1.10- 1.51 

Shales, description of 145 

Sheep Creek, basin of, view of 48 

ilescription of 48 

geology of 41K50 

lode mines of .'>l-.'>6 

development of .i, m-h\ 

ores of ;i8. .W 

production of .51 

silver in 3.H. 62 

veins in ;<2 

placer mines of .56 

section at, figure showing .52 

topography on 48 

Sheep Mountain, section at, figure showing. .52 

Sherman Creek, mines on i:i.V-l.<6 

Shuck River, placer mining on 42-4.1 

Siderite. occurrence and description of 34 

Silver, occurrence of 22. .13, .17, 4.5 

Silver Bow basin, des<-ription of .56-,57 

development in 3, .58-o0 

gold in 2 

placers of IK sO-82 

produftion of 3. 7s 

view of SO 

Silver Queen group, <le.s<Tiption of .51-.M 

geolog>' at .52 

map of .51 

veins of .52 -.5.5 

figure showing .5.3. .5-5 

Sliver Queen mine, mnp of .52 

proiiuctlon of 4 

section of, figure showing .53 

workings of, figure showing 54 



Silver Queen vein, description of 50, .52 

plans of, figures showing .53 

Sitka, climate at 

' development at 

' Skagi^ay, prospecting near 

Slate Cre«'k. placer mining on 

I Slate-green.stonc band, description of i»>- 

25.141- 
! distribution of... 0-10. 12, 17.2.5. pa s.««ini .ix- 

' goUl in . . . :!* 

j niinerali/atoii of 

I Slates, description of 88,14H 

distribution of O-IO. r«_ 

occurnmc** of 

See also SlaU'-gn-cnstone band: Slat<». 

Slates, black, description of a5 — 

dikrs in 

fohling in. figures showing 

I mineralization of 17.2.5 

tK-cumncc of 12. 

See also Slates. 

Sn<'ttlsham. location of 

See also Port Snottishiim. 
Sodium sy«'nit«'. See Albitc-dioriti\ 

Sp(vl River, description of 

on»8 on 

S|x'ncer. \. ('.. acknowlrdgnn-nts to _ 

(m Juneau gold l»elt 

work of 

Sphalerit4'. iKrcunvnce and descTijIi* n of. _ 
■ Spnice Cnx?k Mining ( onipany. <l<vr|ffc^^ 

' mcnts by _ 

I Stanton. T. W.. on fossils 

I Stibnit*'. occurrence and description rf 

Stikine River, course of 

I mining on 9 

Stringier lead, definition of 3 

I view of fs 

i Stnicture. charact«"r of ll.M2.riD 

n'hitlons of veins and 24 

' Sulphides, occum^nce of ."Cr 

j Sumdum Ray. gold on 2 

I veins on 32 

I Sumdum Chief mine, description of 44 

' prmiuctlon c»f 4 

I Sumdum district, veins of 2J 

, Sumdum mine, description of 44 

Sylva. Mix. gold found by 2 

I 

T. 

Taiya Inlet . nxjks at 14 

Taku Harbor, fossils at 10. 17. 1*3 

Taku Inlet, description of « 

r<x*ks at 1.^ 

Taku Mill and Mining Company. devejojH 

ment by > 

Taku River, cours<^ of 4 

travel by *'< 

Tellurium group, description of W 

TemiMTaturi's, scale of ', 

Tetrahe<iito.occurrenc«^an<i description of. . .*.« 

Tlmlx'r. characU'r of 9 

Tingwnlla claim, development at 1* 

Topography, outlines of 5 -»>. i:fi^ 19 

See also particular localities. 
Tourmaline, occurrence and description of.. 3S,^ 
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Tracy Arm. doscrlptlon of 43 j 

Treadwdl mine. dik<*8 in 114 

ore in, view of 92 

owneraliip of 93 ■ 

production of 95 

views at 92 

See also Tn»adwrll protip. 
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Cook Inlet placer tields; scale 1:250000. Contained in ''Mineral ResoarOQS of Keo^ 
Peninsula, Alaska." Bull. No. 277. E. (i. Hamilton. 
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Copper and upper Chistochina rivers; scale, 1:250000. Contained in "Geology of 
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Copper, Nabepna, and Chisana rivers, headwaters of; scale, 1 : 250000. Containe^l 
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scale, 1:625000. Contained in *'A reconnaissance from Pyramid Harbor to 
E^le City, Alaska." Twenty-first Ann. Rept, pt. 2, 1900, pp. 331-391. W. J. 
Peters, 

Mount McKinley region; scale, 1:625000. Contained in **The geography and geol- 
ogy of AlasKa, a summary of existing knowledge, etc." Prof. Paper No. 45. 
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Norton Bay region; scale, 1 : 625000. Contained in a special publication of the United 
States Geological Survey, entitled *' Reconnaissances in the Cape Nome and Nor- 
ton Bav regions, Alaska, in 1900." Washington. Government Printing Office, 
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Porcupine placer region; scale, 1 inch=3J miles. Contained in **The Porcupine 
placer district, Alaska." Bull. No. 236. C. W. Wright. 

Prince William Sound, sketch map of; scale 1:376000. Contained in a special pub- 
lication of the United States Geological Survey, entitled **The geology and min- 
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Government Printing Office, 1901. Emil Mahlo and F. C. Schrader. ,. 

Seward Peninsula, northeastern portion of, topographic reconnaissance of; scale, 
1:250000. Contained in **The Fairhaven gold placers, Seward Peninsula, 
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Seward Peninsula, northwestern part of; scale, 1:250000. Contained in **A recon- 
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Sushitna River and adjacent territory; scale, 1:625000. Contained in **A recon- 
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Twentieth Ann. Rept, pt. 7, 1900, pp. 1-29. Robert Muldrow. 

Tanaua and White rivers, portions of; scale, 1:625000. Contained in "A recon- 
naissance in the Tanana and White River basins, Alaska, in 1898." Twentieth 
Ann. Rept., pt. 7, 1900, pp. 425-494. W. J. Peters. 

York region; scale, 1:250000. Containe<l in *'The tin deposits of the York region, 
Alaska." Bull. No. 229. T. G. Genline. 

York and Kugruk regions, sketch maps of. Contained in a special publication 
of the United States Geological Survey, entitled " Reconnaissam^s in Cape Nome 
and Norton Bay regions, Alaska, in 1900." Washington. Government Printing 
Office, 1901. A. H. Brooks. 

Yukon-Tanana region, reconnaissance map of; scale, 1:625000. Contained in *'The 
gold placers of the Fortvmile, Birch Creek, and Fairbanks regions, Alaska. ' ' Bull. 
No. 251. T. G. Gerdine. 

TopociRAPiuc Maps op Alaska in Preparation. 

Casadepaga Special, Seward Peninsula; scale, 1:62500. T. G. Gerdine. 
Controller Bay region, special map of; scale, 1:62500. E. G. Hamilton. 
Fairbanks placer district; scale, 1 : 250000. D. C. Witherspoon. 
Solomon Special, Seward Peninsula, special map of; scale, 1:62500. T. G. Gerdine. 
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